Enterprise Java Beans, Distributed Artificial Intelligence and Group Communication by Constantinescu, Ion et al.
 
	
ﬁﬀﬃﬂ !
 "$#%&(')*,+.- /
0
1/ /2341-5&76*84#$	(9:8;<;=#$$-> 84
?@BADCFE1GHAJI*K4LM@!NO
PRQTSUO:VRWYXZ
[
[\Z]X_^ﬁ`
acbedﬃf]bgdDhHikjgdeiklmdDn2hkop!qDrsikn ten dvuwlmxyxmz{bgiHi2q}|$bgdDly~spnfﬁjxylhikl
}2R H 2Ł1 Ł2s1
cŁsŁk c k¡g¢2 Ł£¤e
¥¦
Ł§c§*¨s,gkH2s§©Łª¤e
 ¢}«¬®­es222¯°w±³²Bk¤sse§H´®gµ¶]·¸¹g¸º} ¤s§ ss2
¥¦
Łª»k D¼
½2¾¿ ÀBÁ©Â¿ ÀeÃ ÄÅ ÀÄg¾ÀÆÃÇÂÈ!ÉcÃ ÄÆÊÆ ÀBÁÌËs¾ÍÇÍkÎ¿ÄÇÄÏÉÐÎR¿Àe¾ ÑÈgÆÏÁ©ÂÅÍ¾ÇÃ Äe¾Ò ÓÇÆÔÕÍJÁÂÖ
×ØÏÙÚÛÜÝ2ÚÞ
«}e¯D §ßŁse
¦
 \Ł§B¢2ŁsŁek,2§cŁe1g§c§c¤ek§B2RkH 
Łà 2á2R¬2§cª¯Y¤es,à â2 skãâägŁª2s §¼_²!·Ìe¤s§cŁs§c§
§©¯g§© §\,£¤sŁª>§c,  §c§ﬁcH2e§2kŁ2s§Rk
¦
å >¤eªŁeFkgŁ§c§2s
§c ¢y
¦
 
2 Rsk§!*R2 Łeﬁ  s£¤sŁ>2>®æ2c!­sŁg­sŁª
2 skãgŁª¡¯¼vH2ÐJŁkH2®Ł2s§Rk
¦
% R2s§R2 Łe
Łs®,2§cŁs2ª¯{§ce­sŁ§©Ł, D¼R«­eŁ§\s2Rk]g§ckŁR§ç
è
«­s\Ł2HŁ22¢D
¦
ée
¦
>§©H2e Hg§2 sŁ2_2ks c¢y2 
¦
Łª­ﬁcH2e§2kŁs2êë ²_²v2seŁ Ł§ckäÇ®_k \­¯egŁF Łg·
e
¦
 å2e{ 2éÇ¤s§c{ ¢­sŁ­ìäﬁ 2  >¤seŁ, Łí2s
2­ek
¢,¤e§¼
è
]§c2¤eŁá¢ î]¤e%µ  >¤esŁ,Ł2$±Ìîµ*´1±³és
¦
Ł§©cŁs¤g,
¥
¯g§© §*gek ´¤s§cŁs1­s­¯geŁ Łee
¦
¼
è
«­sﬁkãs§cŁ2¢!îµíFŁ¤s§©cH ­e
¦
s
¦
H­ ksk§\Ł4eŁ§©cŁs¤g,
2esŁ, Ł2s§ Ł2­Re2ª
¦
Łª­â¯ﬃ%2äÇkks{ ¢Ł§©cŁs¤g,
¥
¯g§© §­e2c¯}Ł§©cŁe¤e,$
cŁªŁ2¡Ł2sk .ßŁsg
¦
 
§c¤gŁ2s§¼
«­e4e¤eR§c2¢
­es2Rk>Ł§>s Fá¤eŁ§c2¯s cŁ¤s>H­se ¯
e¤e$­sŁ2­sŁ­­s{ä22e2¢§c H­àŁí­sá 2§2¢Ł§©cŁs¤g,
¥
¯e§©k §Ł§©cŁs¤g,\cŁªkŁm Ç¡Łe_2ßŁee
¦
 Ł¤s§©cH 
­e
¦
­ek¯ Ł2­
2·ÌäÇ2äÇ¼
ïðñDòFó
Û2ô}Ùõ
 Łse
¦
 }eŁ§©cŁs¤g,%§©¯g§© §¬gŁ§©cŁe¤e,å cŁªkŁm Łe·
ŁeR F¤sªŁ22
§©¯e§©k §e ¤e{  >R®§c­sŁ
ö
VsE\QRPO÷Fø1A}QGO\E
ùBbRújÇûJü h1z{lúúRxyn ýjþknh®bgxypRi®lybgd¬h>h®n þktgnjåýlúRntjþklmn iû$bß\dn2n2úhjgdDúﬃjgþ®nßÌjghHiúRn ten x 
b

lydàikbYz{n ni%dn ý oDjgxmxyn den2h\ù	n2þ®n.lhåj
gn dDn þjx1hlmßÐiái®býjþúhz{bgþkn$xybsbshHn2xmû
obgp

xmnúÏq¬nRlDxmn1jgdDúúRûdDjgzloh®ûRhikn zh
jd¬úin1únDdlmi®lybgdåbßJzlúúRxyn ýjþknlh*n tebgxyt 
lmdß³þkbgzh®ûRhikn zhﬁýlo%b

n2þkji®n>bgdxyûálydvo xmbshHnúálydeikþkjgdnin2dstlyþ®bedz{n dsikh]ikblydDo xmpDún
lmdsi®n2þ ©n dsikn þ

þ®lh®n4hkon d¬jþklmbshJacdDo þ®njgh®lmdexmûeqJpDhHn2þkh jgþ®nþ®n~splmþklydåin lyþz{lúúRxyn ýjþknikb
hHp

beþHilydsi®n þjgoi®lybgdDhﬁýlmiviDlmþú

jþ®i®lyn2hÌlmdpDh®lydn2hkhﬁi®bﬀp¬hHlydn2hkhn cobez{zn2þko ngqß³beþ
njz

xynﬂﬁﬃ! #"%$,qikbáhHp

beþHilydDoþkn2jehHlydexmûåo bgz

xynvlmdsi®n2þkjeo,iklmbedDh&Ìh®pDo.jghzjþ'gn ilmd( 
i®n þjgoi®lybgdDhß³bgþánRjgz

xmn)ﬁ *,+#"%$jdDú

þkbtlyún$zbeþ®n.h®b

lyhHi®lo ji®nú i®bbgxh{i®b z{jgdDjen
obgz

xynåh®ûRhikn zhù	Dn þkn>j

njþﬁi®b-}nFiþkn n>z{j.bgþúRbez{jglmd¬h]ýDlyovjþkn1dn2n2úRnúáikb
úRn ten xyb

þ®b,pDhHi2q/Dnl0xynhHbexmpi®lybgdDhﬁþkn2~splyþ®núålydvin ß³pRikpþkn21
3547698;:<6>=<?A@B47C>=EDF!=<?A@)GH=EIJIA:<KLNMOPK
1J|$lúúRxyn ýjþkn4lh jxyþ®njgúRûn tebgxytlmd%þkj

lúRxmû
ýliwlmd¬oþkn2jgh®n2úTz{btgnhi®býjþúYz{n2hkh®j2gnbgþklyn dsi®núQﬁ R,SDqT,U#"¡q
jehHûdDoDþ®bedbgpDhﬁﬃ2ﬃ"
jdDúúRûdDjgz{lyoVﬁ Tﬃ"Ïß³þjz{n2ý]beþ'Rh9¡rn nrno,iklmbed-U(0ﬃ2W$
35XY=EDFO#=%Z\[]F!KI_^>`>DFK/a
DbcXd^Je
1}f]bgdDo n þkdn2ú%ýlmiiDn ß³bgþkz{jgx!jdDjgxmûRh®lyhﬁbgß

þkb2 
xmn2zhjþklyh®lmdålydâúRlhHi®þklpi®n2úâj

xmlo ji®lybgdDhgf1n2tgn xyb

lmdvpdDún þhijdDúRlydjdDúﬃn d( 
hHpDþ®lyd

þkn2úRlo,ijxyn¬nDjÇtlmbepþlyhxml0'gn2xmûikbﬀ¬nobeznn2tgn2þzbeþ®n lyz

beþHijdsijghýﬁn
þ®n2xmûåzbeþ®n&njÇtlmxyûábgdobez

xmn%úRlhikþ®l0pRikn2úh®ûhHi®n2zh>¡rn nrno,iklmbed-U(WU(W$
35XY=EDFO#=%Z\[]F!KI5hﬂOPF=<iAj,=<M:k?gF!K/:<:<=E@;K/?Aj2KQbcXﬀhlk!e
1BýDlyomDjehúRn ten xyb

n2úìj$h®l2 
dl¬o jgdei	}búûbgßBýﬁbgþ'4bedåobez

xmnh®ûRhikn z- chHûRhHi®n z lydsi®n þjgoi®lybgdDhnÌh®pDoåjeh\dngb2 
i®ljiklmbedoﬁ R/pP"©qAﬁ *,U#"jgdDú.zjþ'gn ikhqﬁ  "r$q}o bgz

xyn$þ®njgh®bgdlydsúRlyhHi®þkl0pRi®nú

xjdDdlmd
ﬁ S"jgdDúúRlyhHi®þkl0pRi®nú.obedDhHi®þjlydeihkjiklyhHßÌjgoi®lybgdtﬁ *ﬃ"%$jd¬ú%z{bRúRn2xmxylmdåhHûRhHi®n2z{hýli
l02xyû%jgpRi®bedbgz{bgp¬hﬁo bgz

bgdn2deihﬁ U2S#"u>rn2nrn2oi®lybgdqU T $
ù	n þkn\lhBlydDo þ®njgh®lmdFoþkbehkhc ¡ß³n þ®i®lyxmlhkji®lybgd}niýﬁn n2diDn2h®nﬁjgþ®njgh!ýlmi4ý]beþ'>bgdqvwgn2dsi
x
þ®lyn dsi®nú$rbßÐiýjþkny
delmdn2n þklmdsﬁ T,+#"©qDjen dsijþolikn2oi®pþkn2hp¬hHlydáhHikjd¬újþúvzlúúRxyn 
ýﬁjgþ®nmÌh®n nviDnsz_ac{|v}ﬁ U2U#"1hijdDújgþkúDh qß³bgþnjz

xyn!$jdDú iDn.oxyn2jþ{xylmd'hV}niýﬁn n2d
zlúúRxyn ýjþkn1h®bgxypRi®lybgd¬h]jgdDúﬂf r{iDn bgþkû2ù	lh

j

n þü h\z{jglmd%b2(.no,iklmtenlyh\i®bql02xyl,si
in

bgi®n dsiklyjgxDß³beþ\lydDoþkn2jehHlydobedtgn þgn2dDon	}niýﬁn n2dinhHn1iþkn nwDn xúhﬁjdDú{lyxmxypDhHi®þjikn
bý ilyh1obgdten þgn d¬on1z{l02si1obez{n j2¬bepRiù	DlyhlhjgoDlmn2tgn2úYûg1
3
f1nh®o þ®l0lydj

þ®bgi®biû

nFlydsi®ngþji®lybgd%bßjhHikjgdDújgþkúho bgz

xylyjgdeijen dsi

xyjiHß³beþ®z
~ejeúRndﬁ pR"
ýlmiìinﬂy
dsi®n2þ

þ®lhHnV~sjÇtÇjﬁn2jgdDhﬀ<y~,$nDjehHnúﬃz{lúúRxyn ýjþkn{h®ûRhikn z
j

xmlo ji®lybgdhHn2þ®ten þ~,ﬁbsh®h&ﬁ p2pP"u>rRn2o,iklmbed TW$
35
h®lmdáiDn->þkbgp

f]bezz4pdlo ji®lybgd
Ef	$

þkb2xyn z i®b%lmxyxmp¬hikþkji®nbý hHikjgdDújþú
úRlhikþ®l0pRikn2ú$h®ûhHi®n2zhj

xmlo ji®lybgdDho2jd¬nlmz

xyn z{n dsikn2úlydh®pDo$jVû/þ®lúvz{lyú/ 
úRxyn ýjþkn2>rRn2o,iklmbedYR; $
3
r/býlydbý ni®n2dDh®lmbedDh>bß
inﬂf úRlyþ®no,i®xyû$þkn xyn tjdsi>i®b%in{oDjdglydådn2n2úh
bß
úRlhikþ®l0pRikn2új

xmlo ji®lybgdDhzl02siß³beþ®z j

jþjgúRl0gzýlyo$lydsi®ngþji®nhﬁi®bRújÇûJü h
z{lyúúxmn2ýﬁjgþ®n
jgdDú hijdDújgþkúfFlyhHi®þklDpRi®núvþ®i®l¬oljxeacdeikn xyxml0gn2dDon
j

þkbejeon2h#rno 
i®lybgdsp(W$
rn2oi®lybgdqU7¬nglydDhiDn

j

n þýliqDþ®lynßDþkn tlyn ýhbß¬n z{n þglyd j

xylo jiklmbedþkn2~splyþ®n 
zn2dsikh jdDú.inikn2odbexmb,gû$jþkn2jehýloﬃz{l02siobgdsikþ®l0pRiknikbvh®bgxypRi®lybgd¬h!rno,i®lybgdq*
obgd¬oxypDúRn2hﬁin

j

n2þ
Z ?âC@\O\K®øQGO\EOŁY GeQRPDGc>øQR@B÷MN1NFK®GHAJIQGO\En
ù	n þknFlhﬁdb{úRbgpi]iDjiﬁin>ikþkjgdDhHlmi®lybgdáß³þ®bez hHlydgxyn>z{jeolydn2h2qgikb-Jv7QDjehHnúán dtl 
þ®bedz{n dsikh2qsi®b{obgþ

bgþji®nFlmdsikþkjgdnijdDúﬂDdDjgxmxyûi®bacdsi®n2þ®dn iﬁn2dtslyþkbgdz{n dsih]lhúRþjzji 
lyo2jxyxmû$oDjgdglyd{iDn4dn2n2úhFbß\úlyhHi®þklDpRi®nú.j

xmlo ji®lybgdDh;v1xibgp,.in þkn4jgþ®nzjgdsû
lmdDúlmtlúRpDjxsikþ®n2dDúhlmd{j

xmlo ji®lybgdþkn2~splyþkn z{n dsikhBiDn þknﬁjgþ®n\iþkn ngþkbgp

hBbgß

jþ®i®lopDxyjgþ
lmdsi®n2þ®nhiýlmiþkn2h

no,ii®binobedeiknibßilh

j

n2þ1
ﬃ2
k?AjO#K/MD=E?J@VK?A?AKD!D
1ýli lmd¬oþkn2jgh®lydBpDh®lmdnh®h$i®bpDh®lydn2hkh$lydeikneþkji®lybgd
³nF|sﬁﬃ! #"©qﬁl02ùjx0'-ﬁ pP"eß³bgþBnjz

xyn!$,q2n xyn2oi®þkbgdlo
obez{zn2þko ngq jgpRi®bezji®nú zjþ 
'gn i

xjgo n2hﬂﬁ R/P"ﬁjd¬úìin%xml0'gneq!inl}bgpd¬újþklmnh}niýﬁn n2dYhHûRhHi®n zhN¬n2xmbedglyd$ikb
úRl}n2þ®n2dei>bgþejgdlyhkjiklmbedDhjþkn}n2obez{lmdålmdDo þ®njgh®lmdgxyûﬂxypþ®þkn2ú>¬ù	lh1xyn2jeúhikbáiDn
dn nú ß³bgþåh®bgxypRiklmbedDhýlowý]beþ' lmdwn2dstlyþ®bedz{n dsikháý]n2þ®n$obez

bedn dsikhåzjÇûo}n
pdDúRn2þﬁin>obgdsikþ®bex¬bgßBúRlJn þkn dsibgþejgdlyhkjiklmbedDh2>bsbRúånjz

xyn1bgßBhHpDoåb

n ddnh®h
jþkn\ß³þjz{n2ý]beþ'RhhHpDo{jgh&

ùy]]vﬁ p(ﬃ"RjgdDú-~2>ùJvﬁ T2T"¡qÇýlojgþ®núRnhHl0gdnú
i®b

þkbtlyún{jvpdDlß³beþ®z n dtlmþkbgdz{n2deijeoþkbehkh1ibgp¬h®jgdDúh bgþz{lyxmxylybgdDhbgß]dn iý]beþ'
dbRúRn2h 
n2jgovbßýlovzjÇûﬂ}nobedsi®þkbgxyxmnúﬂûåjh®n

jgþkji®n>lmdDúlmtlúRpDjx
U(
k?AjO#K/MD=E?J@)hl[JF89?J89a`
1¬úRlhikþ®l0pRikn2ú.j

xylyo2jiklmbedDh1jgþ®n}n2o bgz{lydáz{bgþknobez- 

xynÏq¬z4pxmi®l ¡xjÇûgn2þ®núvjgdDú$bgß
xyjgþen þ1hko jgxmneqDzj'lydiDn z úRlo pxmiFikb%úRnhHl0gd.jgdDú
zjdDj2gn2>ù	lh

þkbgz{bgi®n2híj hHi®þkbgdwikþ®n2dDú ikbýﬁjgþkúh.lmdDo þ®njgh®lmd úRn xynsjiklmbed bß
obedeikþ®bexi®b$lydDúRlytslúRpDjgx

þkbo n2hkhHnhV³bßÐikn dìlydeikblmn2þkjgþkoDlyo2jx*hikþ®p¬o,i®pDþ®nh-ﬁ p2U#"r$>jgdDú
gþkn2ji®n þpDhHnåbßjDhHi®þjgoi®lybgdﬁ URq!"%$>i®b lyún%obez

xmnRliûâlmdìin%h®ûRhikn z_ù	Dn2h®n
úRn ten xyb

z{n2deih
z{lyþ®þkbgþ*inikþ®n2dDú{ikbýﬁjgþkú{jgh®ûdDoþkbgdbepDhz{lyúDúRxmn2ýﬁjgþ®nqﬁ RSqTURqﬃ,ﬃ"u
T
GH8;OPKB¡q8;at\:<KC¡N8]8O#IA=<?AM(F=E8;?
1ÏiDn

þklmzjþkûío bgdDh®n2~spn2dDon{bgß	}biàbßiDn

þkn tlmbepDh\i®þkn dDúh]lhﬁjgdálydDoþkn2jehHnFlmdåin obez

xmnlmiû{bß]}biålydsi®þj# ©bgþejdDlyhkjiklmbedDjx
³z4pxikl

xmnúRn

jþ®i®z{n dsih$]jdDúålmdsikn þ ¡beþsjdlh®ji®lybgdDjgx]³z4pxmi®l

xmno bgz

jdDlmnh$\lmdsikn þ 
jgoi®lybgdDh{þkn2~splyþ®núYikbtplyxyúMj

xylyo2ji®lybgd¬h]f]bez

bgdDn dsikhájgþ®nxyl'en xyûài®bt}n$z{bgþkn
jpRikbgdbez{bgpDhjgdDúvb

je~spnﬂ%lúRlydálydsi®n þkdDjgx

þkbo n2hkhHlydájgdDúhikþ®pDoi®pþkn!$qn i®n2þ®b2 
gn2dn bepDhNúRn2h®ledn2ú$jgdDú$b

n2þkji®n2úûúRl}n2þ®n2dei>bgþejgdlyhkjiklmbedDh$]jgdDú$þkn2~splyþ®núû, 
dDjz{loúRlh®o btgn þkûdÌh®n n

fnfFaﬁﬃ*"BjdDú~eacaﬁ Tﬃ"Ïß³bgþnjz

xyn!$
ù	nﬀDþhi

belmdsiþjlh®n2hlh®h®pnhýlmiYin%jeh®h®pz

iklmbedDhpdDún þkxmûlyd.zp¬oYbßúRlhc 
i®þklpi®n2úìh®ûRhikn zh>in2bgþkûﬃjd¬úío pþ®þkn dsiz{lyúDúRxmn2ýﬁjgþ®n,1JiDji

þ®bRo n2hkhHnh lmdíináh®ûRhikn z
jþkn }n dn2tgbexmn2deiÌúb4dbgiDjÇtgnFz{jgxmlolybgp¬h]lydsi®n2deiklmbedDh$]jgdDúﬂ¬jÇtgn¬n2n dúRn2h®ledn2úái®bV}n

jþ®i1bßinbgþejgdlh®ji®lybgdmÐi¬jiin lyþ1lydsi®n þ®ßÌjgo n2hFjþknxml0'gn2xmûåi®bﬂ}n4o bgz

jiklDxmnP$¬ù	Dn
hHnobgd¬ú

belmdsi>h®p,gn2hHikhiDjiFlydDúRlytslúRpDjgx

þ®bRonh®h®n2h1jþknxml0'gn2xmû%i®b%n(l0lmiFz{bgþknobez- 

xmn-}n¬jÇtslybgpDþ7Ìh®lmd¬onin û{zjÇûN}n1obez

bshHnú{bßÏzjdû4bgin2þ\h®ûhHi®n2zh
bgþ
ikj'enlmdsikb
jgo o bgpdsiobez

xmn.ßÌjgoi®bgþh¬n ß³bgþknikj'lydúRn2o lyh®lmbedDh$!ù	niDlmþú

belmdsiþkjglyh®n2h>lh®h®pnh
lmd

þ®btlydáúRl}n2þ®n2dsi

þkb

n þ®i®lyn2hq³n, ;

þ®bRonh®h®n2hi®n2þ®z{lydDjiklmbed;$,q}ý]beþ'vlydﬃjxyx*olyþko pz- 
hijdDo n2hjd¬úlDjÇten

þ®núRlo,ikj2xynVÌbgþb

i®lyzjxr$ﬁbgpRiobgz{nhjghﬁý]n2xmx_jgh~spn2hHi®lybgd¬hlmdbý
i®báúRnhHl0gdhHp¬ovo bgz

xynålydsi®n þjgoi®lybgdDh
rn2oi®lybgdDhU(0ﬃ>i®bﬂU( Tqþ®lyn¬ûáobtgn2þkhﬁúRn2tgn xyb

zn2dsikhlydåin>iþkn n>i®nodbexmb,gûájþkn2jeh
ýlyoþkn xjikn1ikb{inhHnþkn2~splyþ®n2z{n dsikh
¢|£E¤
GH=EIJIA:<KLNMOPK
acdeikn þkn2hHi®lydi®þkn dDúDhlmdz{lyúDúRxmn2ýﬁjgþ®n lydDoxypDúRn in ß³bgxyxybýlmd;1
35GHK/DD!M@9K
VO#=<K/?gFK/IGH=EIJIA:<KLNM(O#K¥bG¦ﬀG¦e
1Ï|
x
|5h®ûRhikn zh jþknN}n2o bgz{lmd
lmd¬oþkn2jgh®lydgxyû

b

pDxyjgþ7³ýlmiåh®ûRhikn zh\h®pDoájeh
ac| |§rn þklyn2hwﬁ R,S"¬bgþ]|$lyo þ®bshHbgßÐi
|$n2hkhkjgnw§Fpn2plmd-ﬁ RU#"r$qÇjgdDúhijdDújgþkúlyhkjiklmbedlmdDliklyji®lytgn2h*h®pDojghiDn	~sjÇtjF|.n2h 
h®j2gnrn2þ®tlonVﬁ TUP"!bgþFf
x¨
vn2tgn dsih®n þktslonhﬁﬃ,ﬃ"!jþkn&þkbejgún dlydpDh®j2gn,
3©^|`>?AjPª]O#89?J89[ADM?JIdMD`>?AjPª]O#89?J89[JD8;«KO#M(F=E8;?AD
1zjdûlyz

xmn2zn2dsikjiklmbedDh

þ®b2 
tlyúRn úRl}n2þ®n2dsih®n þktlyo nF~spDjxylmi®lyn2h]ß³bgþ¬bgivz{niDbúålmdtebo2jiklmbedDh]jgdDúáz{nh®hkjen1úRn 
xmlytgn2þ®lyn2h2q!lydDoxypDúRlydﬃh®p

bgþ®i®lyd.úRlJn þkn dsixyn tgn2xyhbßhHûdDoDþ®bedlyo liû)³n2 $pDhkjenbß
i®p

xmnhlmd~sjÇtÇjsr

jeon2hﬁ Tﬃ"ÏbeþjehHûdDoDþ®bedbgpDh\z{n2hkh®j2gnFún xylmten þklmnh]ýlmivbgþýlmi( 
bgpRi1jeo'dbýxmnú(gn2z{n dsi\iklmz{n bepRikhß³bgþFf
x
r(y\tgn dsibgþ~s|ﬃr$
35Xl`>?AMa
=Ej&IJ=EDj,8/6;KOP`Y89¬>=<?gF!K,O#¬uMj,KD,­/JO#8;F8>j,8;:ED	M?JIdIAM(F!MqF`|«K/D
1 acdsi®n2þHßÌjeonh
i®båúlJn þkn dsi1h®n þktslonhjþkn lmd¬oþkn2jgh®lydgxyû%úRnDdnúlmd$jd$þkn¬n2o,iklmtenzjddn2þ1h®b{iDji
b2(.no,iho2jdq¬nﬁn2jehHlyxmû lydDh

no,i®nú4jgdDúþkn2o bgd(;gpþkn2újiþkpdsi®lyz{nhHn2n
x
| f]u |
ﬁﬃR"BjgdDúY~elydl«ﬁ Tﬃ"%$
35Xl`>?AMa
=Ej¬uKIAKO#M(F=E8;?®M?AI¯j,8;at8;D!=%F!=<89?¦89¬ﬂO#K/D89[JOPj,K/D
1vFhindpzN}n þ
jdDújÇtÇjglmxjDlmxyliû>bßDúDjikjFhHbepþon2hÏß³bgþj

jgþHiklyo pxyjgþ

pþ

beh®n\lydDoþkn2jehHnh qúRlyhHi®þkl0pRi®nú
j

xmlo ji®lybgdDhFdn núi®b%xmn2tgn2þkj2gnin zûpDh®lmd%þ®nhHbepþon2hlmdâjáz{bgþknúRnobgp

xmnú
ýﬁjÇû³n2 ;¬n2lmdájxyn i®báo þ®nji®ndDn ý hHn2þ®tlon2h	ûvobgz

beh®lmdnRliklmdbgdnhbgþikb
hHnjþoâjgdDúìdngbiklyji®n{ß³beþjglytgn2dìh®n þktlyo n!$]y°jz

xyn2hbßilho2jdm}nåhHn2n dàlyd
in4f
x¨
vikþkjeúRlydh®n þktlyo nﬀﬁﬃPUP"Bjd¬úålydlmi®lji®lytgnhhHp¬ojeh

ff1a&ﬁﬃ*#"u
|$lyúDúRxmn2ýﬁjgþ®n rûRhikn zhjþknin þknß³beþ®n>jxyþ®njgúRûV}n lyd4ni®n d¬úRn2úái®b{úRn2jgx}ýlmih®bgz{n
bßJin>oDjxyxyn den þhlyúRn2dsi®lDn2úlydårno,i®lybgdVU(sù	nlydRß³þkjehikþ®p¬o,i®pDþkjgxDhHp

beþHi\ß³bgþ\dDbi®lybgd¬h
hHpDoâjgh h®n þktslon4dnebiklyji®lybgd!qÏúRûdDjgzloúRlyhkobten þkû$jdDúíhHn2þ®tlon4o bgz

beh®liklmbedﬃlh&gn d 
n þjxyxmûtgn2þ®û-Djgh®loq2Dbý]n2tgn þqgjgdDún2jeobßÏin2h®nFjgþ®njgh°lúRnh]o bgz

xynáobez

pRikji®lybgdDjgx

þ®b,xyn zhlmdvin lyþbýd%þkl02si
¢|£r¢
X=<DFO#=%Z\[JFK/I¥^|`>DFK/a
D
f1lhikþ®l0pRikn2úârûRhikn zhþkn2h®n2jgþkolhFjgxyh®bápdDún þgbglydáo bgdDh®lyún þjxynoDjgdgneqDhHbez{nþkn x 
n tjdsii®þkn dDúDhlmd¬oxypDúRn21
3©±YO#8;[J5AO#8>j2K/D!D=E?J@
ﬁﬃgqp,!"u1

þkbtlyún2hj$pDh®nß³pDx]j¬hikþkjeo,i®lybgdíß³bgþin%úRn2h®ledìbß
þ®núRpdDúDjdsi1jdDú%ßÌjgpxiikbgxyn þjdsihHûRhHi®n2z{h	ûYgþkbgp

lydjdpzN}n þbgß

þ®bRonh®h®n2h]ikb

þkbtslúRnj{hHlydexmn xyb2glo jgx}ß³pdDo,iklmbedbgþh®n þktslon,
35XY=EDFO#=%Z\[]F!KIm²O#M?JD!Mj2F=<89?ADM?AIthqF!8;ao=<jNG5[J:<F=<j,MDF
12fFlyhHi®þkl0pRi®núi®þjdDhkjgo 
i®lybgdDhjþkn{j

þkbtgn2dío bgdDo n

iz{behHi®xyû.pDh®n2úíß³beþzn ibRúâlydstebRo jiklmbedíz{lúúRxyn ýjþkn
ﬁﬃ!+#"u!v1dbin þobedDon

ipDhHnúlyd4úRlhikþ®l0pRikn2ú4hHûRhHi®n zh_lyhjikbgz{lo
zpDxiklyo2jghHi#y\~splyt 
jxyn dDo n2h«¬n iý]n2n diniýﬁbýﬁn þkn

þkbtgn d{lydﬁ T,p#"¡q9ﬁ R #"©q;ﬁ U,!"u,vﬁikbgz{lozpDxiklyo2jghHiDjeh

jþ®i®lopDxyjgþ1þkn xyn tjdDo nß³bgþ>|
x
|.hFýlo.zj'gnhlmi>jgd.lmdsikn þkn2hHi®lydåo jgdDúRlújiknß³beþ
ß³pRi®pDþ®núRn2tgn2xmb

z{n dsikh
f>rvúRn2tgn xyb

zn2dsikhﬁiDn þknß³bgþkn>zlyþkþ®beþﬁz{lúúRxyn ýjþknúRn ten xyb

z{n dsihﬁi®bjdvni®n2dsi
¢|£´³
X=<DFO#=%Z\[JFK/IBhﬂOPF=<iAj,=<M:	k?gF!K:E:<=E@;K/?Aj2K
f1lhikþ®l0pRikn2ú¥v1þHikl}oljxacdsi®n2xmxyl0gn d¬onoEfwva${ýﬁbgþ'Yijgo'xyn2hájmþkbejeú þkjgdgnbß

þkb2 
xmn2z{hù	n&'gn2ûájDhHi®þjgoi®lybgd%pDhHnúålydvzbshibgßBiDlyhýﬁbgþ'{lyhﬁin dbiklmbed%bgßjgd)µkjgn2dsi¶
jghjgd jpi®bgdDbgz{bgpDh

þkbo n2hkh q_ýli þkn2h®n2jgþko

þkb2xyn zhþ®n2xyji®n2úài®b.inålydsi®n2þkjeo,i®lybgd¬h
¬n iý]n2n d%h®pDovjgn2dsikhsù	n

þkn2o lyh®n>únDdlmi®lybgd%bßµ®jen dsi¶pDhHnúábgßÐi®n dvtjþklmnh]jeo o bgþú/ 
lmd%i®båin

þkb2Dxmn2z}n lydhHbexmten2ú
³ß³bgþkzjxúRnDdDliklmbedDh>bß]j2gn dsibbúﬃo jd ¬nß³bgpDdDú
lmdﬁ R,*#"©qﬁ T, #"©qwﬁ p2S#"%$ﬁn ûebgdDúYin$lydDúRlytlyúpDjx1únDdlmi®lybgd¬hVbý]n2tgn2þ2qliálh{lyz

bgþ®ikjgdsi
i®båþkn2o b2edlyh®n i¬jiFlmi lyhin{hHbexmpi®lybgdi®nodl~spn2h>úRn ten xyb

n2úlyd fwv1aýloﬃjþknß³pd( 
újz{n dsijxyxmû%lmz

bgþ®ikjdsi1bten þjgdDú$j}btgn>iDntjþkûslydáúRnDdlmi®lybgdDh1bßµ®j2gn2dei¶fwv1a,ü h
zbshilyz

beþHijdsi1obedeikþ®l0pRiklmbedDhﬁlmdvinxml02sibgßBiDnúRlyhkop¬h®h®lmbedYDn þkn j

n2jþikbV¬n,1
35h·¬[A?AIJMaoK?gF!M:<:<`HMD`>?JjPªJOP89?A8;[AD
a
8>IAK/:
1
x
dDnáiDlmdâz{behHi{j2gn2dei{úRn¬dl 
i®lybgdDhúbj2gþkn np

bgdìlyh>iDjij2gn dsih>jgþ®nmµkjpRikbgdbezbepDh¶q¬iDji lh in û)¸¹º»¼½uº
¾°¿
½rÀ¸#Á(½n½rÀºlÂ
¿
»ºÃ½
¿rÄ
½uº»Å#º
Ä
½
¿
¸
Ä
¸cÆNÀ(Á(ÇV¼
ÄÈ
¸»ﬂ¸#½%Àº»
ÈÉ
¼
Ä
ÂlÀ¼#Å#ºYÃ¸
Ä
½»¸#Ê«¸ÅPº»
½rÀº
¿
»&¼2Ã½
¿
¸
ÄÈ
¼
Ä
Â
¿rÄ
½Ëº»
Ä
¼#Ê
È
½Ë¼#½Ëºﬁ pS"ÍÌzpþ®iDn þ*inz{bRúRnbßÏlydeikn þjgoi®lybgdlyh*p¬hHp( 
jxyxmûtljájgh®ûdDoþkbgdbepDhz{n2hkh®j2gn

jeh®h®lydbß
bednß³bgþkz bgþ>jdbgin2þ}ù	lyh1pdDúRn2þ 
xmûlydábgß\j{ß³pxyxmû$úRnobgp

xmnú$jgh®ûdDoþkbgdbepDhh®ûhHi®n2z jeh®h®pz

iklmbedin2þ®n ß³bgþknß³bgþkzh
in¬jgh®lyhﬁß³beþzbshiýﬁbgþ'ályd%inúRbez{jglmd]
35Îd=<@9ªm:<K6;K/:Aj289a
a[A?A=<j2MF=<89? M?JItk?gF!KOPMjF=E8;?
1,v7gn2dei\o bgz{zpDdlyo2jiklmbedxjd 
gpDj2gnh
jdDú

þ®bgi®bRobexyh
jgxmxybýh°}biﬀspDz{jgd( chHûRhHi®n z jd¬úhHûRhHi®n z- chHûRhHi®n2z lydeikn þjgo 
i®lybgdDh2q¬i®báij'en

xjgo n4ji jﬀl02n2þ-hHn2zjdsi®lo$xmn2tgn xJù	lyh1ß³þjz{n ýﬁbgþ'áßÌjeolyxmlmikji®n2h
inFúRnDdDliklmbedbß!obezz{bed

þ®b,xmn2z h®bgxytlmdhHi®þjiknelmnh qýloáo jgdV¬nz{beþ®nnjgh 
lmxyû%j

xylmnú%i®bVnikn þkb2en dn2bgpDhh®ûhHi®n2zhù	lhﬀµkjDhHi®þjgoi®lybgd¶4xmn2tgn2x!jxhHb

þkbtslúRnh
j-Djgh®lyhﬁß³beþúRn¬dlmdáhHn2þ®tlon úRn2hkoþkl

i®lybgdDh2qjgoi®lybgdDhjgdDúobgz{z{bgdvz{n2oDjgdlhHzh
3©¡q8>8O#IA=<?AM(F=E8;?
FK/jPªJ?A=<Ï|[AK/D
1(v xjþgnFjz{bgpdsiﬁbß!ýﬁbgþ'qDjeh«}n n2d%úRbedn1bedﬂbý
i®b$n2dDhHpDþ®ni¬jigþkbgp

h>bßjgn2dsikhjþknjxyni®b$b

n2þkji®ni®b,gnin þlydàjob2Dn þkn dsi
zjddn2þjdDúájeolyn tgn1in2lmþlydDúRlytlyúRp¬jxJbgþobexmxyn2oi®lytgn7ebejgxyhÌh®n nVﬁ U2 #"}ß³bgþjþkn tlyn ý
bß*obbgþúRlydDjiklmbed%j

þkbejgoDn2h$
v1o o bgz

jgdsûlydilyh_in beþ®ûlh_jFýlúRn]þjdgn
bgßi®bbgx0'lih	ﬁ pRDqp2TqcRT#"©qúRn2tgn2xmb

z{n dsi
n dtlmþkbgdz{n2deihnﬁ p*"JjgdDúáz{n ibRúRbexmb,glyn2hﬁ p2 #"uù	Dn2h®n1ikbsbexyh]lyz

xmn2zn2dsilyz

beþHijdsijgh 

no,ikh\bßJiDnin2bgþkûjd¬ú

þ®btlúRnúRn ten xyb

n þhýliiDnz{n2jd¬hi®bo þ®nji®nj2gn2dei¬jgh®n2ú
hHûRhHi®n zh¬f]pþkþ®n2deiikþ®n2dDúhlydvlyz

xyn z{n dsi®núhHûRhHi®n zhjgþ®n,1
3©^|F!M?AIJM(O#IA=<D!M(F=E8;?
1acd4þ®non dsi*ûgnjþh!in þknDjÇtgn¬n2n d{hHl0gdDl¬o2jdsinJbgþ®ikh_i®bhHikjd 
újþúRlhHnh®bgz{n{jgh

no,ikh bgßj2gn2dei>i®nodbexmb,gû 

jgþHiklyo pxyjgþ®xyûdû$iDnﬂzbgpDdDújiklmbed
ß³bgþﬁacdsi®n xyxylen dsi{«sûRh®lyo2jx9vwgn2dsikh<zac{|v *hHn2n>rno,iklmbedqT0ﬃß³beþ]z{bgþknbedilh$\jgdDú
x
| |svFrRaczÐﬁ R,+"JÌjgxibgp2ilh
n}beþHiﬁhHn2n zhi®bNDjÇtgnhHikj2gdDji®n2ú4ß³beþ*ini®lyzn
¬n2lmd$(zDpþHin þn}beþHih\lydDoxypDúRn úRn2tgn xyb

zn2dsikh]lmdvhHn2z{jgdsi®lo1ýﬁnikn2odDbgxyb2gûß³beþ
F|sYDjehHnú bgdsi®bexmb,gû1zjgþ'p

h®pDojeh!infwvF|s ﬁﬃ!p#"jgdDú
x
ac ﬁﬃS"elydlmi®lji®lytgnh
3©^|F!M(Z\=<:<=<F`
1!|.jdûbß
injen dsi>h®ûRhikn zh jÇtÇjglmxjDxmni®bRújÇû.jþknlyd.in lyþ>ilyþúﬃbeþ
ß³bgpþ®ign2dn þjiklmbed%jgdDú%jgþ®nFiDn þknß³bgþkn¬nobgz{lydzbeþ®n zjikpþkn2Rù	n>ß³n2ji®pþknhHn i

þkbtslúRnúsûz{behHi

xyjiHß³bgþkzhlhFjgxyh®báþkn xjiklmten xyûvo bgdDhHikjgdeiVÌjgdDú.jþknþknDno,ikn2ú$lyd
inzac{|v hHikjgdDújþúh ]h®n nrno,i®lybgdqT,$
35GHKFªA8>IA8;:E8;@;`
1vTþ®non2dei_i®þkn dDúlyhjdlmdDo þ®njgh®lmdn z

DjehHlh_bgdin]p¬hHnﬁbßDj2gn dsih
jgh]jhHûRhHi®n z úRnhHl0gd

jgþkjeúRl0gzÑﬁ T2+"ß³bgþ\in>h

n2o l}o jiklmbedjdDú{z{bRúRn xyxylmd4bß!obez- 

xynvh®ûRhikn zh
f1nh

lmi®n1inhHnFz{btgn2h2qzjdû{jen dsi]h®ûhHi®n2zh\hHi®lyxmxJhHp}n2þ\ß³þkbgz jxjgo'bßÏzjikpþ®lmiûgq
þ®n2z{jglmd%pdsi®nhikn2úvlmdvbgpikh®lyúRn>in þ®nhHnjþoáxyj2¬beþkji®beþ®ûjd¬ú%o bgpxúådDbi¬no bgdDh®lyún þkn2ú
hijxyn n dbep2%ß³bgþo bgz{z{n þoljxÏpDh®n2
Ò Ó
V,Ô-ÖÕ×ÙØ XÚZ\ VeE]QR@>Û
PDI_QGHO\E
ù	lyh\hHno,i®lybgdbgpi®xylmdnh
j

þkbi®bgiû

nz{lyúDúRxmn2ýﬁjgþ®n	DjehHnúbedinlydsi®neþkji®lybgdbßJj~U2y«y
j

xylo jiklmbed%h®n þktgn2þ\z{lyúDúRxmn2ýﬁjgþ®n~,ﬁbsh®hﬁ p,pP"ÏjdDúåbgdn>bßBin¬nhi'dbýdlzac{|v hHikjd 
Ü
]§
¦

¦
Ł§c%ŁT 
¥
kŁÝg¼ ë
¥
kŁÝg¼ Þe*­eŁ§H2Ł§c§{Łk§©ŁeíŁ§c§c¤sk§
¦
Łª­
§cRk
 Ł ek H ŁŁêë2²B²í¢mH2 
¦
2é§¼
újþúhåo bgz

xylyjgdsi%jen dsi

xji®ß³bgþkzhl~sjgúRnoﬁ p#R2"]acdUrno,i®lybgdqRYýﬁníúRlh®o pDhkhﬂbý ilyh
sû/þklúåz{lúúRxyn ýjþkn o2jd¬np¬hHnúåikbikjgo'xyn>inN>þkbgp

f]bgz{z4pdlo jiklmbed{\þ®b,xyn z
³>£E¤
¡q89atAMOP=E?J@FªAKß
¢
44®M?AIàká«hâG58>IJK/:ED
ù	lyh_hHno,iklmbedbgpRikxmlydn2h!in]úRlJn þkn d¬on2h]¬n iý]n2n d in*iýﬁb1j

þ®bsjgonh}i®b}n\lydeikneþkji®n2ú>
¡NªAM(O#Mj2FKO#=<DF=<j,DN89¬°ß
¢
4n4
ù	Dn7~ejÇtj,ã9ä¯U{
xjiHß³beþ®zqy
dsi®n2þ

þklhHny\úliklmbeds<~/Uy«y$
úRnDdDn2hjﬃhijdDújgþkúâß³beþ4úRn2tgn2xmb

lmd$zpxmi®l iklmn2þ4n2dsi®n þ

þklyh®náj

xmlo ji®lybgdDh]~/Uyy lyh4j
obgz

bgdn2dsi uDjgh®n2ú.j

þkbejeo.hHp

xmûlydz{behHi>bgß
inikbsbexyhFdn2n2úRnú û.h®pDoíjgdíj

 

xmlo ji®lybgdBÌh®n2o pþ®lmiûgqBdDjz{lydDqJikþkjgdDh®jeo,iklmbedDh qJn ikoW$ jd¬úâjgxyh®b$úRn¬dlmdo xmnjþþkbgxyn2h>ß³beþ
úRn2h®ledn þh lydstebgxytgnú.lydíináúRn2tgn xyb

zn2dsi bgßh®pDoàj

xmlo ji®lybgdDhVÌxmb,glo jx
ún2h®led!qBj

 

njþjdDo n ún2h®led!qj

xmlo ji®lybgdjghkhHn2zNxyûgqRj

xmlo ji®lybgdúRn

xmbûz{n dsijdDúh®bß³bgþ®i;$
J2EE Server 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tier 2Tier 1 Tier 3
Client Database 
Server
EJB Container 
 
 
 
 
 
 
 
 
Web Container 
 
 
 
 
 
 
Enterprise 
bean
Enterprise 
bean
JSP 
File
Servlet
åæ0ç
Þ#èÞ
«­sêÇë2²B²â eÏ±H éÇ¢y ®é ëÞêy´\g§ckŁR§\1­gﬁŁk] H­sŁª®¤e 4g2·
äŁek§ﬁ§2s R2s§]¢y2­eF ŁeeF2sçR·§ckä®§2áê
¥2ë
§ŁkH2®
¦
Łª­
­e>¤e§ck2sRkH %²_ê!ì  R2s§]Ł e Łs­s1s¤e§cŁe§c§2Ł2¢­e> e·
eŁ Ł
¦
­eŁH­Ł¤gŁkH2®§
¦
Łª­F2Hé·ÌkeŁ§cŁe¢y2 Ł2{§©¯g§© {¼
v1hhbýdTlydzlepþ®níﬃgq
ind~/Uy«y:j

xmlo ji®lybgd z{bún x1úRnDdnhiþkn nvi®lyn þh{ß³beþ
plyxyúRlyd.j

xylyo2ji®lybgd¬h1}iDnpDhHn2þ lmdsi®n2þHßÌjeoni®lyn þﬂoxylmn2dsibgþ ý]n;$,qJinﬀpDh®lydn2hkh xmb,glo
i®lyn þ\jgdDún dsi®n2þ

þklhHnlydRß³bgþkzji®lybgdh®ûRhikn z iklmn2þeù	npDh®n þ
lydsi®n þ®ßÌjgo ni®lyn þ
lh*pDh®n2ú4ß³beþ\jgo 
on2hkh®lmdjdDúåzjdl

pxjiklmd4iDnDpDhHlydnh®h]xmb,glo1bgß!iDn>j

xylyo2ji®lybgd]sa©io jgdåþkpdån2lin þ
bgdâináo xmlyn dsizjgoDlmdneqÏbgdâiDnáj

xylo jiklmbedâh®n þktgn2þ bgþbgdm}bi>Bù	nﬀp¬hHlydn2hkh>i®lyn þ
lmz

xyn z{n dsihin1xmb,glo]bgß¬inj

xmlo ji®lybgd-ûikj2'lmd þkn2~spnhihß³þ®bez iDnlmdsi®n2þHßÌjeonﬁi®lyn þ
úRbglydåúRlJn þkn dsiFb

n2þkji®lybgdDh2q

behkhHl0xyûvh®n dDúlmdåþ®n~epDn2hHikhikbiDnlydRß³bgþkzji®lybgd.h®ûRhikn z
i®lyn þjdDúﬃþ®n i®pþkdlyd%in{þkn2h®pxihFi®b%in{pDh®n þ>lmdsikn þ®ßÌjgon,Ïù	n4n2dsi®n þ

þklyh®nlmdRß³beþ®zji®lybgd
i®lyn þN¬jdDúRxyn2hn dsi®n2þ

þ®lhHnáúDjikjﬃhHbepþko n2hxyl0'gnázjlydRß³þjz{n2h2qBn2dsi®n þ

þklyh®nþkn2h®bgpþon

xjd( 
dlmdáhHûRhHi®n zh2qújijDjehHnh qn iko
v

xylo jiklmbedﬃobez

bedn dsikh>jþknlydDhHikjxyxyn2ú.lydﬃo bgdsikjglmdn2þkhiþkbgp2.ýlo$in û$o jgd
jgo o n2hkh

xyjiHß³beþ®zßÌjgolyxyliklmnhhHpDo$jeh1
3©^>K/j,[]O#=%F`°î
ý]nåobez

bedn dsikh\bgþ]n dsi®n2þ

þklhHnw}n2jgdDhﬁo jdﬀ}n obgdgpþkn2úikbþkn2hHi®þklyoi
injeo o n2hkhﬁi®bhHûRhHi®n2z þ®nhHbepþon2h]ikb{jgpRiDbgþklyh®n2ú%pDh®n þhbgdxyû2
35²«O#M?AD!MjF!=<89?JD,î
h

nol¬o ji®lybgd$bgß
þ®n2xyji®lybgdDhl

h1jgzbedz{nibRúhiDji>zj'gnp

jáh®lmdexmni®þjdDhkjgoi®lybgd$hHbáiDjiFjxyxBz{nibRúhFlmd$bedni®þjd¬h®jeo,i®lybgd$jgþ®nikþ®njikn2ú$jgh1j
hHlydexmn pdlmi
35ïdMa
=E?J@Jî
~7fFaxmbb2'p

h®n þktslonh

þkbtslúRn]i®bn2deikn þ

þklyh®nj

xylo jiklmbedDh*jdpdlDnú
lmdsikn þ®ßÌjgon>ikbáúRlJn þkn dsiiû

nhbßdDjz{lydájd¬ú%úRlyþkn2o,ikbgþkûáhHn2þ®tlonh
35XY=EDFO#=%Z\[]F!=<89?«î
þ®n2z{bi®no bgddno,iklmtlmiû.zjdDj2gn2h>xybý	 ¡xyn ten x*obez{zpdlo ji®lybgdDh&}n 
iý]n2n d{oxylmn2dsikh*jd¬ún2deikn þ

þklyh®n}n2jgdDhbgþ°}niýﬁn n2d4n2dsi®n þ

þklyh®n¬njdDhýlmiúRl}n2þ®n2dsi
dniýﬁbgþ'xybo2jiklmbedDh
¡NªAM(O#Mj2FKO#=<DF=<j,D 89¬F!ªJK)àká«hðhlO#j!ªA=%F!K/jF[JO#K
z_ac{|v lhjhHikjd¬újþúh&}búûﬃß³beþ
hHbgßÐiýﬁjgþ®nj2gn dsihjdDúsDjgh7¬n2n dﬃjeo,i®lytgn4hHlydDonlﬃS2S,*zac{|v úRbRopz{n dsih1úRnDdn4jgdﬃj 
hikþkjeo,ijþolmi®n2oi®pþkngqRjgdDú%o bgdDo þ®n i®n>lmd¬hijdDo n2hﬁlmdvikn þkz{hbgßj2gn dsizjdDj2gn z{n2deiqznhc 
h®j2gnFi®þjdDh

beþHijgdDú%o bgz{zpDdlyo2jiklmbed>1
35ïdMa
=E?J@ﬀM?AI IA=%O#K/jF!8O#=EKD,î
j2gn dsihBþknelyhHi®n2þBp

bgdhijþ®i®p

lydsi®b1inﬁxmbRo2jx/vwgn2dsi
|.jd¬jgn2z{n dsi4rûRhikn zñ³ýDlikn

j2gn2h$_ù	n ûìjxhHb.o2jdYjeúRtgn2þHiklyh®n{in2lmþhHn2þ®tlonh
jdDúvo j

jDlmxyliklmnhﬁiþkbgp2áinpDh®n bßBinfFlmþkn2oi®bgþkûﬂzDjeolyxmlmikji®beþ&Ìûgn2xmxybý

j2gnh$
35GHK/DD!M@9K&FO#M?AD8OPF2î
z_ac{|v hijdDújgþkúDh!úRn¬dn
iþ®n2n\obez{zpdlo ji®lybgdDhBoDjddDn xh
iDji>o2jd }npDh®n2úß³beþ1z{n2hkhkjgn ikþkjgdDh

beþHiw 1f
x¨
	vòaHa
x
{qóFùù{ jd¬ú$u v7{\
|$n2hkhkjgnh{o jdÐ}n$þ®bepRi®núÏq

jghkh®n2ú iþkbgp,)sjikn ýjÇûhjd¬ú hHi®beþ®nú lyd znh®hkjen
p(Jn þhR|$nh®hkjelmdlyh

þkbtlyúRnú{i®bobez

bgdDn dsikhﬁlydDhHlúRn>jqzac{|v

xyjiHß³bgþkz jgh\iDn
|$n2hkhkjgn ù_þkjgdDh

bgþ®i1rn þktlyo nﬀÌ|.ùr$
3©¡q8;a
aí[A?J=Ej2M(F!=<89?íao8>IJK/:î
inFo bgz{zpdDlyo2ji®lybgdz{bRúRn2xDþkn xylmnh
bgdáinnoDjden
bßobez{zpdlo ji®lytgn
jeo,ikh!ýliý]n2xmxeúRnDdDn2úh®n zjdsi®lo h]Djgh®n2ú>bedh

n no jeo,i!in beþ®û
ﬁ T"Rù	nhHnl02áxyn ten xJz{n2hkh®j2gnh7Ìh®pDovjghqµHlydRß³bgþkzﬀ¶qAµHþkn2~spn2hHi¶nioW$\jgþ®nFpDhHnúikb
ýþkj

obedeikn dsi\lydábgdDnbß!h®n tgn2þkjgxDobedsi®n dsi\xjdgpDj2gnjd¬ú{z{j2'gnp¬hHnbgßBj

xmlo ji®lybgd
xmn2tgn2x!úRbgzjlydvbgdsi®bexmb,glyn2h
35k?gFKO#Mj2F=<89?tAO#8F!8>j289:<D,î
jgn2dsikho jgdzj2'gnpDh®nbßÏj xml0þjþkûbßJlmdsikn þjgo,iklmbed

þ®b2 
i®bRobexyhBýloúRn¬dn]h®n2~spn2dDonh!bßDo bgz{zpDdlyo2jiklmten\jgoikh2ù	n2û>þjdgnß³þkbgz hHlyz

xyn
þ®n~spn2hHi1þkn2h

bedDhHn ikb

þkbikbRobgxhß³beþ1dngbiklyji®lybgdDhDù	nhHnNDjgh®lyolmdsi®n2þkjeo,iklmbedDho jgd
¬no bgz

beh®n2úåi®bájgoDlmn2tgn obgz

xynY¬nDjÇtlmbepþkh
~ejeúRndﬁ pR"\lhjz{lyúDúRxmn2ýﬁjgþ®n

xji®ß³bgþkz)iDji4o bgz

xylmnh ýliìinYz_ac{|v z{bRúRn2xE_a©i
bJn þhi®bbexyhß³bgþFún tgn2xmb

z{n dsiFjgdDú$úRnDp2elmd¬q¬o bgdsi®þkbgxjdDúzjd¬jgn2z{n dsi1bß
j2gn dsih
jdDú

þkbtslúRnhjxhHb{hHp

beþHiß³beþobRúRn z{b2lyxyliû,
  
 
 
 
 
 
Agent Platform
Message Trasport System
Message Transport System
agent
Agent 
Management 
System
Directory  
Facilitator
Agent Platform
software
åæ0ç
ÞôDÞ
«­e>¨J
ë
M e_±H2éÇ{¢m Ñé ë ¹êy´]g äŁek§\¢y2­g2¤es§]2¢_§ckäŁk§ç §©·
§ *cH2e§cR2c
±ÐR ­>,2s2sFs2e·Ì,2m´® 2  k±Ð2 Łee
¦
­sŁª*s2k§ÇŁª¢k·Ìk¯g
    ®´\2%eŁªk Ł§±¯
¦
s22§H´®¼J¨JŁs2ª¯v2k¯å§c2¢m
¦
 ,2%R Łs R2·
H,Ł ¨J
ë
 äŁ2s §¤e§cŁs 
¦
H2eRk§¼
¡N89at\M(O#=<D!8;?î
!n2jÇtlydåjehHlúRn iDnnikn dDh®lmtenúRnDjiknbgdinß³pd¬újz{n dsijxobgd¬on

 
i®pDjgxeúRl}n2þ®n2dDonh>}niýﬁn n2djen dsikh!jgdDú b2.n2o,ih«hHn2n7ﬁ p2 #"%$,q in~U2y«yjdDúNz_ac{|vYzbRúRn2xyh
jþknFten þkûáhHlyz{lmxjþlydåikn þkz{hﬁbgßJDjehHloFjgþkoDlikn2o,ikpþkn>jgdDúinhHn2þ®tlonh
in û

þ®btlúRn2(v1h
n

no,ikn2ú|1
3
~U2y«y1ü hhHi®þkn di¬hxylmnlyd>1

n2þkh®lhikn dDo ngqDþkn xyljlyxmlmiûgq;l02.jÇtjlyxyj2lyxmlmiûvjgdDú

n þ®ß³bgþ 
zjdDo nVÌnJn2oi®lytgnz{n z{bgþkûåjgdDú.f{

pDhkjgnP$
3
zac{|vü hhikþ®n2diDh xylmnlyd>1Bh®n zjdsiklyoz{bRúRn x¡q!bgdsikbgxyb2gû$h®p

bgþ®i2qBhHikjgdDújgþkúílmdsikn þ 
jgoi®lybgd

þ®bgi®bRobexyhjehý]n2xmxBjehúRlyþ®no,ihHp

beþHiß³beþ1jpRikbgdbezûájgdDú%o bbgþúRlmd¬ji®lybgd]
ù	n%oDjgxmxyn dgnålhin2þ®n ß³bgþknái®bíplyxú j.z{lúúRxyn ýjþknåýlo

þkbtlyún2hjgo o n2hkhikb
z_ac{|vü hl,ìxmn2tgn xß³njikpþ®nhﬀÌjgdDúín dDo nn2jehHû.þkn ©pDh®n{bßfwvaFin2bgþklmnh$>ýDlmxhi

þ®n 
hHn2þ®tlydjgdDúvn d¬jdDo lmdﬀ~/Uyyü hﬁhHi®þkn di¬h
³>£r¢
k?gF!K/@O#M(F!=<89?kDD![AKD
acdeikneþkji®lydw~ejeúRn
jd¬ú~,ﬁbehkhJlh!z{bgþkn
obez

xmnFiDjdh®lmz

xyû>lmdsi®ngþjiklmdiýﬁbúRl}n2þ®n2dsi
hHbgßÐiýﬁjgþ®nh®ûhHi®n2zha©i
lh*lyz

beþHijdsi*i®bo bgdDh®lúRn þinz{bRúRn xhiDn2h®nhHûRhHi®n zh
jgþ®n¬jgh®n2ú
p

bed4jgdDúin]lydsi®þklmd¬hHlo\oDjgþkjeo,ikn þklyhHi®lo hÏbgßDn2jeoh®ûhHi®n2z!v1zbedFinﬁz{behHi_lyz

bgþ®ikjgdsi
oDjþjgoi®n þklhiklyo2h\bgß_in~,vnfny z{bRúRn xBý]n&DjÇten21
3
zac{|v j2gn dsi%o bgz{zpDdlyo2jiklmbed j

jþji®p¬h <zac{|vw uv1f\q]lydsi®n þjgoi®lybgd

þkbikbRobgxh2q
obedeikn dsixyjgdejgpgnhﬁniko2 $
3
zac{|vobez

xmljdsilydsi®n2þHßÌjeon2hi®bâúRlmþkn2oi®beþ®ûâhHn2þ®tlon2h2qBzjgdDjen z{n dsi4h®n þktlyo n2hjgdDú
úRlyþ®no,i®beþ®lyn2h
3
v h®lmdexmn iþkn2jgú

n þ>jgn2dsiwsûvjdlydeikn þkdDjx_h®onúRpxyn þ1h i¬jeo,iklmbedDh%}n¬jÇtslybgpDþkh$
o jgdY}nh®oDn2úRpxyn2úûinjen dsilihHn2xßc
3
vdpdl~spnlúRn dsi®lDn2þß³bgþnjgo%j2gn2dei!
ù	n~U2y«y ß³þkjgzn2ý]beþ'lydDo xmpDún2hﬁiDn ß³bgxyxmbýlyd

þkn z{lyh®n2h1
3
v h®lydgxyn$iDþ®njgúDjehHnúwz{bRúRn x>zjdDj2gn2ú¥sûTiDnív>rwþjiDn þáiDjd inìjen dsi
³lydtgbRo ji®lybgdDjgh®n2ú$
3
y«~ obedsikjlydn2þz{jgdDjen2úTxmlmß³n coûRo xmn
ÌlmdDhHikjgdsi®lji®lyd¬q
xmbsjgúRlydàjd¬ú hkjÇtlmdﬃß³þkbgz
hHnobedDújþkûáhHi®bgþjen!$
3
f]bgdDo pþkþ®n2deinnopRiklmbedâß³bgþn2deikliû¬njdDhl³l n,BzpDxikl

xynáob

lyn2hjgþ®nh

jÇýdn2úâlyd
ino2jgh®n bßo bgdDo pþkþ®n2deiþkn2~spnhih
3
|$n2hkhkjgn$úRn2xmlytgn2þ®û)Djgh®n2ú bedTikþkjgdDhkjgo,iklmbedDhjd¬úwjpRikbgzjiklyobeþåj

xmlo ji®lybgdwjgo 
'dbýxmnú(gn2z{n dsibß_z{nh®hkjen2h
vxmibep2UlmdUzbshi.jgþ®njghiníi$lyhebsbRúB ﬂzac{|vlmdsikn þ®ßÌjgonhﬂDiýlmi~/Uy«y1q
znh®hkjen%úRn2xmlytgn2þ®ûmûìi®þjd¬h®jeo,i®lybgd¬hlhdbiobedeikþkjeúRlmi®bgþkûíi®bm~ejeúRngü hb

n þji®lybgdBqBiýﬁb
lmdsi®n2þ®nhiklmd{jgþ®njghjþkn21
3
ù	þkn2jgún2ú%zbRúRn2x«<~sjgún!$]tgn2þkh®pDhﬁdbgdviþ®njgúRnúåz{bRúRn2x«<~/Uyy$
3
ù	ndbgi®lybgdvbß*j

n þh®lyhHikjgdeihHlydgpDxyjgþ$]n dsikliklmû,
acd insû/þklú jþolmi®no,i®pDþ®núRn2hkoþkl0¬núYlyd ilyh

j

n þ{ýﬁnvh®lyún2úTýliB~/Uyy lyd
¬bgi o2jgh®n2hikb þkn2h

no,iáin~/Uyy obedDhikþkjglmdsihzbgþåinâhHnobedDú

belmdsim³lúRn dsi®lmiû$,q
hHlydDon1invFr{n2dDh®pþ®nh*iDjihiji®n1lyh]zjlydeijlydn2ú{n2tgn2dálß!z4pRi®xyl

xmnFlmd¬hijdDo n2h]bß|¬njdDh
in2þ®nj

njþh>i®b¬nxylmiHi®xyn

þkb2xyn z>zDbgþ iDnVDþkhHi

bglydeiﬂ³iþkn2jeúh$Dbý]n2tgn þFiDn þkn
jþkn%h®bgz{n%lydsi®n2þ®nhiklmdâlh®h®pn2h4þkn xji®núàikbﬃin$jpRikbgdbezûìbßin$jen dsikhN  inhHnjþkn
úRlyhkop¬h®h®n2ú%lmd.rno,iklmbedqT R
³>£´³
Î`|ZAO#=<I)ß>MIJKõ(ß
¢
44®hﬂO#jPªJ=<FK/jF![]O#K
ù	njþolmi®n2oi®pþknlyh*o bgz

beh®n2úbß}iþkn nzjlydobez

bgdDn dsikh1gj&zac{|vwobgz

xyljdsi*znhc 
h®j2gn*ikþkjgdDh

bgþ®ih®n þktlyo n |.ùr$,qjgdNvwen dsi|ﬃjdDj2gn z{n2deinµf]bgþkn¶N<v1|âf	$BjgdDúj1dspDzq 
¬n2þ
bßJn dDúj2gn2deihÌh®n nwzl0gpþknwT,$g|$bgþknobedDoþknikn xyûiDn

xyjiHß³beþ®z

þ®btlúRn2h*jh®n þktlyo n
ÐiDnv|.ùr$ýlo jeo,ikhjghjd lmdsi®n2þHßÌjeonáýlmiTbin þVzac{|vobez

xmljdsi{jgn2dsi

xji 
ß³bgþkz{h2q*jdTn dsi®n2þ

þklhHnvj

xylo jiklmbedYýlo)'en n

hikþkjeo'ìbßFj2gn dsih4o pþ®þkn dsikxmûàbedYiDn

xyjiHß³beþ®zqRin lyþiû

n2hjgdDú%inýjÇûRhﬁi®báo bgdsikjeo,iiDn z jdDúDd¬jxyxmû)µHn d¬ú¶{jgn2dsikhlyd
ß³bgþkz bß}n lmin2þ*n dsi®n2þ

þklhHnj

xmlo ji®lybgdDhbgþ*úRûdDjgz{lyo2jxyxmûþknelyhHi®n2þ®nújen dsikhbed4þkn z{bikn
i®þjdDh®lmn2dsio bgdsikjglmdDn þh³inhHnjgþ®n

þkbtlyún2úﬂûl~sjgún jgdDúvn

xjlydn2úåß³pþ®in2þ¬n2xmbý7$
APP1 
(Enterprise 
Application) 
 
 
 
 
APP 2 
(Enterprise 
Application) 
 
 
 
Main 
Container 
(Entity Bean)
FIPA 
MTS
(JADE 
Container)
J2EE Agent 
Home
J2EE Agent 
Remote
Application Server
External Incoming 
    (JMS queue)
External Outgoing
AMC  
(Enterprise Application)
Internal Delivery 
(Message bean)
      Internal  
  (JMS Queue)
   App2 Queue 
   (JMS Queue)
ExternalDelivery 
(Message bean)
Container-x
åæ0ç
ÞöDÞ
«­e4­¯geŁ$êÇ\²A÷ êë2²B² Ł§F R2§c,$2¢ﬁ%¨J
ë
 ß§c§22«¬H2e§cR2c
¥
käŁ
ksek,{4keŁ§c  seŁ,Łﬃ±­sFßµ*´®
¦
­sŁH­áéÇe§]cH2Hé{ ¢ §2á­e
e c¢  {¼øﬁàY2¢1­sŁ§ ssŁ,Ł2s§, YR%Ł s kà2§{2kkŁs§ ¢  §
­e§©,Łª­ekJ2­e\seŁ,Ł§ckäŁŁª§cª¢e2J2 2\±cH2e§cŁk®´s c¢y2 §_±³êÇ]²
kH2Łs®§H´®¼
²ªJKVGH²-^^]KO!6>=Ej2K
lh*jdjgh®ûdDoþkbgdbepDh!z{n2hkhkjgnúRn2xmlytgn2þ®û>ßÌjgo lmxylmiûýlo4obez

xmlyn2h
i®bin	z_ac{|v |.ùrhijdDújgþkúﬀﬁ U(ﬃ"a©ilyhjxyn]i®b1þkn2o n lytgn
z{nh®hkjen2hÏß³þkbgz þkn z{bikn]j2gn dsih
btgn þ>úRl}n2þ®n2deioDjgddn xh-<ó1ùù{	òÇa®a
x
{$jgdDú.ýlmiâúRl}n2þ®n2deiobedsi®n dsi>iû

nhqhikþ®lydDq
lmd¬jþkûgq(F| J$
ù	nF|.ùråhHn2þ®tlonFxmlyd'Rh\ýlmiåin&v1|âfMtlyjiý]bq~e|ﬃrå~spn pnh ysikn þkdDjxyacdDo bgz- 
lmdí<y\a$1jgdDúsy°ikn þkdDjx
x
pRiebglyds<y
x
$Jù	n2h®n{jþknpDh®n2ú$ikb%úRn2xmlytgn2þFz{nh®hkjen2hß³þkbgz
þ®n2zbgi®n

xji®ß³bgþkz{hﬁikbinvF|íf jgdDú%ß³þ®bez iDnv1|ífwi®bnsikn þkdDjx

xji®ß³bgþkzh
ù	n|ﬃùr$zjÇû¬nxmlyd'en2ú$ikbåin

xyjiHß³beþ®z lydﬃbedn4bgß
iýﬁbåýjÇûh1ikl,si®xyû$xmlyd'gnú
 sûålmdDhHikjgxmxylydin|.ùr%lydåinj

xmlo ji®lybgdhHn2þ®ten þqexybbeh®n xyûxmlyd'gnúY sûﬀ¬jÇtslydiDn
vFr

þkbtlyúRn>iýﬁb{znh®hkjen~epDn pnhjdDúDjÇtlydin|ﬃùráß³n iko.jgdDúúRn xylmten þß³þkbgzlòikb
inhHn,
ù	nFjeúRtjdsikj2gn2h
bßÏiDnwDþhij

þ®bsjgojþknz{lmdDlmzjxylh®ji®lybgdábgß!btgn þnjgújdDú{ß³bex 
xmbýlyd.in

jþ®i®lopxjþþkpxmnhn2dRß³bgþonútûY|.ùrJü hz{jgdDjen z{n dsibßinv~spn2pn2h4ß³beþ
þ®n2zbgi®n$z{n2hkhkjgn$úRn2xmlytgn2þ®û,
ù	n$zjlyd jgúRtjgdeijenvbgßFinﬃh®n2o bgdDú j

þ®bsjgoMobgz{nh
ß³þ®bez)iDnßÌjgoiiDjilmd¬hijxyxyji®lybgdìbßjd~e|írìhHn2þ®tlon{lyhtgn þkûﬃúRn

n2dDúRn2deibgdâiDnﬂvFrg
rpd!ü h~U2y«yoxmpDn

þklmdsihjdDúáin~s|ﬃråh

n2ol¬o2ji®lybgdvhijdDúDjþúRlyh®n>lmdsi®n2þHßÌjeonh]jgdDúl}n 
DjÇtlmbepþ{ß³bgþáz{nh®hkjenún xylmten þkû jdDúTßÌjeo,i®beþ®lyn2håjdDúMúRnhiklmdDji®lybgdDház{jgdDjen z{n dsiﬀpRi
in2ûâúRb$dDbi4h

nolmß³ûﬃinázjd¬jgn2z{n dsilmdsi®n2þHßÌjeonh i®b$inåh®n þktlyo n2h lmikh®n xmßc_ù	nåo pþ 
þ®n2dei lyz

xmn2zn2dsikjiklmbedﬃlh oxybeh®n xyûvxylyd'gnú
Ìh®p

bgþ®i ß³bgþ>xmbbeh®n xyûxmlyd'en2úﬃo bgd(;gpþjiklmbedDh
lyh

xyjgddn2ú;$
²ªJKdhYG¦¡hﬂA\:<=<j,M(F=E8;?ùD
zjlyd%þkbgxyn>lyhﬁikb

þkbtlyún>j2gn dsizjdDj2gn z{n2deih®p

bgþ®i
ß³bgþiDn

xyjiHß³beþ®z|$beþ®n obedDoþknikn xyûáliw¬jghﬁi®bV'en n

i®þjgo'bgß_iû

n2hjgdDú%jeúúRþkn2hkhHnhﬁbß
jgn2dsikho pþ®þkn dsikxmûâbgdìin

xji®ß³bgþkzjgdDú

þkbtlyúRnxylmß³n coûRoxynåh®p

bgþ®ii®bíjgn2dsikhjgdDú
z{jgdDjen z{n dsiikbbgxh}ù	nNv1|âfUpDhHnhiþ®n2nN~s|ﬃr$~spn pDn2h 	y°i®n2þ®d¬jxyacdDobezlydsEy
a$,q
y°i®n2þ®dDjgx
x
pigbelmdíEy
x
$ jd¬úíacdsikn þkdDjxwÌa$,q!iýﬁb$z{n2hkh®j2gnúRþklmten dí¬njdDhlÌ|sfh$ 
y°i®n2þ®dDjgx0fFn xylytgn þkûÙEy«f&$ájgdDúwacdsi®n2þ®dDjgx0fFn xylytgn þkû³acf&$åjgdDú jdwn2dsi®lmiûÐ}n2jgd dDjgznú
|.jlyd}f]bgdsijlydn þ!
v1húRn2hkoþkl0¬nú4j2¬btengqznh®hkjen2hJ¬n iý]n2n d4þ®n2zbgi®njen dsikhjdDúiDn	vF|ífàjgþ®nﬁúRn xylyt, 
n þkn2ú4iþkbgp24in7y\ajgdDúVy
x
~epDn pnhg|.n2hkh®j2gn2h_ß³þkbgz lmdsi®n2þ®d¬jxDj2gn dsih*jþknún xylmten þkn2ú
i®b%inVv1|íf n lmin2þúRlmþkn2oi®xyû$bgþFiþkbgp2$in4a>~spn pn,Ïù	n-yf jdDúﬃacf¦}n2jgdDh jþkn
pDhHnújgh°Dþ®lú(gnh°}niýﬁn n d{in7y\ajgdDúa*~epDn pnh\jd¬úin1|ﬃjlyd}f]bgdsikjglmdDn þ!ù	n1|.jglmd( 
f]bgdsikjglmdn2þn dsi®lmiûl}n2jgdpDhHnhi®þjd¬h®jeo,i®lybgd¬hlmdviDnlmdtebo2jiklmbedåz{nibRúhýlo$j#Jn2oi
ináxylmß³n coûRoxynbßjen dsikhlmdàbeþkúRn2þ i®b.o bgdDh®lyhHi®n2dsi®xyûﬃþkn2obeþkúíinåopDþ®þkn dsihHikjiknbßiDn
jgn2dsikhﬁbgdviDn

xyjiHß³beþ®z lydsi®b

n þhHlhikn dsi1hHi®bgþjenN
~ejeúRnlyh]júRlyhHi®þkl0pRi®nú

xjiHß³beþ®z ýlo{o2jdþkpdhHn2tgn2þkjgx°µ®obedsikjlydn2þkh¶1lydhHn

jþjikn
~ejÇtjﬀúFlmþ®i®pDjgx|ﬃjgolydn2hFjdDú.bgdﬃh®n

jgþkji®ndn iý]beþ'bshihgvwen dsikh1lmdâúRlJn þkn dsi obgd 
ikjlydn2þkhFo jd.o bgz{zpDdlyo2jikntlyj
¨
|$abtgn2þaHa
x
{ jgdDú$j

njþikbﬂ}nxyb2glo jgxmxyûåbed$iDn
h®jgzn

xjiHß³beþ®zùBb

þkn2h®n þktgnilyh4ß³nji®pDþ®neqBinvF|íf h®p

bgþ®ikh-~ejeúRngü h|.jlyd}f]bgd 
ikjlydn2þþ®n2zbgi®nlmdsikn þ®ßÌjgonß³beþúRlmþkn2oi®xyûsDjgdDúRxylmdvlydstebRo jiklmbedDhFß³þ®bezû~sjgúRn{obedeijlydn þh
ù	nFbedxyûzj.bgþ\þkn2~splyþkn z{n dsiﬁh®pDoiDjinRlhiklmdpDh®pDjxJobedsikjlydn2þkh]úRlmþkn2oi®xyû{pDhHnFiDn
v1|íf lyhiDjiﬁin û%pDh®n
¨
|$aﬁbtgn þﬁaHa
x
{Mjehﬁinpd¬úRn þkxmlydlyd{i®þjd¬h

bgþ®i
ù	nYvF|íf©Djehjgxyh®bﬃjﬃý]n lydeikn þ®ßÌjgo nlDjehHnúàbgdÐ~sr({

jen2hß³bgþz{jgdDjelmd.iDn
jgn2dsikh
²ªJK4?JIÑhl@9K/?gFD
hHp

beþHikn2úBûYin

xji®ß³bgþkz5o jgdB¬n.lydDo xmpDún2úMlydTiýﬁbàzjlyd
o jiknebgþklmnh1
3
µy\deikn þ

þklyh®nåjen dsikh¶.ýDlyo jþknån dsikn þ

þ®lh®n%j

xmlo ji®lybgdDhi¬jiVDjÇtgnåi®bí¬núRn 

xybûgn2úálmdsi®b4iDnv>råjgdDúálydDhHikjxyxyn2úálydsi®b4in |.jglmd}f]bedsikjlydn2þﬁjgdDúß³beþ]ýlo

jþ 
i®lopxjþ

xyjiHß³bgþkzþkn2h®bgpDþko n2h]zl02si1jgxyh®bq¬jÇtgn>i®bV}nobgdgpþkn2ú>
3
µkrsijdDúDjþú¶ jgn2dsikh*ýloájþknbshikn2úbgddbeþ®zjgx~ejeúRn1obedsikjlydn2þkh2qþ®nglhikn þ
jgdDú
úRn þknelyhHi®n2þúRûdDjgzlo jgxmxyûﬃbedxyûíji4þ®pdsiklmz{nåjgdDúmDjÇtgnájz{beþ®n{ikþkjgdDhHlyn dsidDji®pþkn2
Ìù	nhHnobeþ®þkn2h

bgdDúìikbíj2gn dsihýloTo bgpxú
}nýþ®lmiHikn dTdbý lmdTiDnvhHikjgdDújþú
tgn2þkh®lmbedåbgß\~sjgúRn, $
ù	lyhobgzqlydDjiklmbedâjgxmxybýhhHnjz{xyn2hkhz{lRlyd$bßúRl}n2þ®n2deiiû

n2hbßjgn2dsikhf]pþ 
þ®n2deikxmûáin2þ®njgþ®nFiý]bV'lydDúhbßn dsikn þ

þ®lh®n>j2gn dsih1
354n?gF!=%F`YM@;K/?gFD,î
iDn2h®n*lmz

xyn z{n dsi!in«~/Uyy«vwen dsió1bgz{njdDú~/Uyy«vwen dsi
¨
n z{bikn
lmdsikn þ®ßÌjgonh]h®pDoåiDjiﬁz{n2hkhkjgnh]jgþ®n>úRn xylytgn þkn2úﬂsû

jghkhHlydin zjeh]jgd%jgþepz{n dsi
bgdviDnlmdtgbRo2ji®lybgd%bßj

jþ®i®lopxjþ	'dbýdvz{niDbú>Dù	n ûvjþknFlúRn2deikl¬n2úûáiDn
v1|íf lydsi®n2þ®dDjgxmxyûﬃp¬hHlydiDnåxybo2jiklmbedâbgßinﬂDbgz{nálydeikn þ®ßÌjgo nájdDúâinádDjgznåbß
in%jgn2dsi!ù	ndDjgz{nlyhjgxyh®bpDh®n2úìjghj

jgþkjgz{ni®n2þ ß³bgþ inﬀDdDún þz{nibRúìbß
in~U2y«yvwgn2dsióbez{n4lydsi®n þ®ßÌjgo náýn2dìi®þkûslydikb.xmbRo2ji®n{in%j2gn2dei!Bù	lh'lydDú
bß
jen dsikh1jþknpDhHn ß³pxBýDn d.h®p

bgþ®iß³bgþ1jáxyjgþen>dpzq¬n2þ1bgß*j2gn2deihbßiDn4hkjz{n
iû

nlhdn núRn2ú>
35GHK/DD!M@9KI]O#=%69K/?M@;K/?gF!D2î
iDn2h®n>p¬hHnjdjen dsiúRn

n d¬úRn dsiz{n2hkh®j2gn>~epDn pn ß³beþ
þ®non2lmtlydz{n2hkh®j2gn2hß³þ®bez iDnqv1|âf jgdDúpDh®niDnacdsi®n2þ®dDjgxB~spn pDni®båh®n d¬úznhc 
h®j2gnhikbíindv1|ífny\jgoTjgn2dsilh{lyún dsi®lDn2ú)ûàiDnvF|íf lydsi®n2þ®dDjgxmxyûàpDh®lmd
inﬃxmbRo ji®lybgd bß&lhY§Fpn pDnzDjeo,ikbgþkûgq*bß&lh§Fpn2pnfFn2hHi®lydDji®lybgdMjdDúTiDnﬃjen dsi
dDjz{n,,bgi®n1iDji\lmdáßÌjgo,i\ilh«'lydDú{bßBj2gn2deih
úRbdDbi\dnonh®hkjþklmxyûdDn n2úikb}n1lyzq 

xyn z{n dsi®nú$jghjgdn dsi®n2þ

þklhHnj

xmlo ji®lybgdDhw¬no jp¬hHnpDh®pDjgxmxyûY~s|ﬃrvhHn2þ®tlonhjxyxmbý
z{n2hkh®j2gn úRn xylmten þkûåjxh®b4bepRikh®lyún inv>rg
acd$in4dn2jgþß³pRikpþkngq}in4lyún2jálh1i®b%ún tgn2xmb

jilmþúiû

nbßµ®n dsi®n2þ

þ®lhHn!¶jen dsi
Djgh®n2úﬃbgdìhHnh®h®lmbed }n2jgdDh!ù	Dn2h®nj2gn dsi>iû

nhobgþkþkn2h

bedDúi®bvin

þ®lyzjþkûiû

nh bß
~ejÇtj]njdDho bgz{z{bgdxyûpDh®n2ú4lmdV~/Uy«yín dtlyþ®bedz{n dsikhh®b1iDji
jen dsikhADjÇten\ß³pDxmxDjeo o n2hkh
i®bájxyx>~/Uy«y ß³pdDoi®lybgdDjgxmlmi®lyn2h
³>£0ü
²ªAKsïd8;F=E8;?Ð8;¬7hl[JF89?J89a `;­]ß
¢
4n4ýM?AIÐß>MIAK
v1hhHikji®núìlmd rno,iklmbedNTWURqÏinY~/UyyzbRúRn2x\xylmz{lmikhiniû

n2hbß¬nDjÇtlmbepþýlo
obgpDxyúd}nlmz

xyn z{n dsikn2ú.lyd_µ®n dsi®n2þ

þ®lhHn!¶ájen dsikh¬ù	Dlyh>lh1n2tgn díoxyn2jþkn þ1ß³þ®bez in{úRn 
h®o þ®l

i®lybgd¬h!bßRn2deikliûjgdDú z{n2hkh®j2gn
úRþklmten dj2gn dsih!lydin

þkn tlmbepDh!h®n2oi®lybgd>f]bgz

jþklyd
i®báobez{zbedvúnDdlmi®lybgd¬hbß*jgn2dsikh&Ìh®pDo$jghﬁ US"r$qinj2gn dsihﬁjgþ®n,1
3
rlmi®pDji®n2úﬂ *þ®non lytlmdz{n2hkh®j2gn2h]jdDúån ten dsikh
ß³þ®bez pDhHn2þﬁjeo,iklmbedDh]jgdDúbgin2þﬁj2gn dsih
lmdvinn dtlmþkbgdDzn2dsi
3
rbRoljx, Din ûjþkn\j2xmn
i®b1lydsi®n2þkjeo,iBýlmibgin2þj2gn2deihÏlydinﬁn dtlyþ®bedz{n dsi«³lydilyh
o jehHn pDh®lmd{hHikjgdDújgþkú

þkbi®bRo bgxh qRobez{zpdlo ji®lybgdvxyjgdgp¬jgnh qbedeikbgxyb2elmnh\n ikoW$
3
¨
n2h

bgdDh®lmtenﬀ jxyni®bﬃikj2'gnåo bgz

xynYúRn2o lyh®lybgdDh4jdDú

n þ®ß³bgþkz obgz

xynYjeo,i®lybgd¬h
Djgh®n2ú%bgdn2tgn dsih]lydvinn2dtslyþkbgdz{n dsi!
ù	n4j2gn dsih1jþknNDbý]n2tgn þ

pþkn xyûÐµ®þ®njgoi®lytgn¶- ﬁi¬ji lyh2q}in2ûtÂ,¸
Ä
¸½7¼2Ã½
È
¹¸
Ä
½Ë¼#þ
Ä
º¸#Á
È
ÊÍßýlmibepRi&¬n2lmdjgoi®lytji®núdû$jd.n2tgn dsi>bgþ1z{nh®hkjen2¬ù	Dn ûý]bepxúin2þ®n ß³bgþkn
¬nobedDh®lyúRn2þ®núåjehjgn2dsikhsû%hHbezn úRnDdlmi®lybgdDhbgßjen dsijdDú%dbiûábgin2þkh&Ìh®n nﬀﬁ U*"
ß³bgþ1j{úRnDjiknbgdvinþ®njgo,iklmten t}ü húRn2xml0¬n2þkji®lytgnlh®h®pnP$fFnDdDliklmbedDhýlo$úRbdbgi1jx 
xmbý

pþkn xyû{þ®njgoi®lytgn1h®ûRhikn zh«en dn2þkjgxmxyûþkn2~splyþkn1jdbgi®lybgdálydDúRn

n2dDúRn2deijgoi®lybgdﬂ¬jgh®n2ú
p

bedikj2'lmd4jgo,iklmbedDh\¹g»¸#þ¼,Ã½
¿
Å#ºÊÍßFýlibgpi}n lyd

þkbgz

ikn2úVûjdûni®n2þ®dDjgxn ten dsi
ù	lyhlyhDl,xml02sikn2úûáiDnúRl}n2þ®n2dDon}niýﬁn n2d

þ®b,gþjz{z{lmd{jhHikjd¬újþú~ejeúRn
jgn2dsi³ýloDjehálmikh%býdTiþkn2jgú;$ájd¬úwjdwn dsikn þ

þ®lh®n.jgn2dsi³ýlo úRbnhádbgi$
uwliàinvhijdDúDjþút~ejeúRnájen dsilmi4lh

behkhHl0xyni®bâh®onúRpxynán ten dsikhDjgh®n2úìbedìi®lyzn
jdDú%xmbb

lmd-}n¬jÇtslybgpDþkhﬁýlo$o jdDdbi}núRbgdn ýlmi$n2deikn þ

þklyh®n>j2gn2deih
acdeikn þkn2hHi®lyd

bglydeih_jgþ®nin þknß³beþ®n,1býào2jdjpi®bgdDbgzûn¬n]z{bún xyxmnúﬂ³beþwµ®jgxmxybý]nú¶
lmd$jﬀ~/Uy«y	ò#v7gn dsisû/þklú$ ahli1lydvßÌjgoi1úRn2h®lmþjDxmn>i®b{n2dDjxynjpi®bgdDbgz{bgpDhjeo,i®lybgd 
ù	n þknFj

njþ]i®b-¬nFiýﬁbzjlydåýjÇûRh«û{ýlooµß³pDxmxÏjpi®bgdDbgzû(¶o bgpxúﬂ}n jgolyn ten2ú
lmd$j-ûDþ®lú%jgþkoDlikn2o,ikpþkn21
ﬃ2	ú1lybgxjiknFin~/Uy«y obedDhHi®þjlydeihjdDújxyxybý jen dsikhﬁikb-¬jÇtgn>in2lmþbýd%iDþ®njgúh
U(v1úú$jgdni®n2þ®dDjgxJi®lyz{n þýlo

n2þ®lybRúRlo jxyxyû%h®n dDúhﬁikþ®l02en þ³i®lyznP$n ten dsikhﬁikbn d( 
i®n2þ

þklhHn jen dsikh
x
d%þkn2o n l

ibß!inn ten dsi]injen dsikhﬁo jgd%n2tjxypDjiknFlmßjeo,iklmbedDhﬁbß
jdû'slydDújgþ®n*dn2n2úRnúﬂÌjþ®bep2 n2~splytjxyn dsi!ikb1h®oDn2úRpxyn þh!jgpRi®bez{ji®lo jgxmxyûFjÇtjlyxjxyn
lmdz4pxikl ¡iDþ®njgúRnúån2dstlyþ®bedz{n dsikh	DpRitgn2þ®ûáh®ûzlyxjþkûi®bY$
ù	n2h®nﬃnRjgz

xmnhlDl,xml02siviDji%inàúRlytslúRní¬n iý]n2n dúRn xyl}n þjiklmtenmòàþ®njgo,iklmten
jgn2dsikhFlyhFlmdﬃßÌjgoi>þjin þFß³p2û.jdDúﬃúRn

n dDúDhFbed.in4xyn ten x_in{h®ûhHi®n2z lyh>úRnh®o þ®l0¬nú
jiDacdvzjgdsûvhHûRhHi®n2z{h2qjgoi®lybgdDh1jþkn jgxmz{bshijxyýjÇûh]ij'gn2dlmdþkn2h

bedDhHn>ikbáoDjden2hlyd
invn dtlmþkbgdDzn2dsijd¬ú
n2dDonDjÇtgn%jﬃþkn2jeo,i®lytgn%jgh

no,i*ù	nvpRiklmxyliûàbgß1lydeikþ®bRúRp¬olyd
µß³pxyx
jpRikbgdbezû(¶s

pþkn

þ®b2 ©jeo,i®lytliû$lyh oxyn2jgþ®xyû$j

xmlo ji®lybgdíún

n dDúRn2dsi>óbýﬁn ten þq
injgpRiDbgþh	¬n2xmlyn teniDji1jghúlyhHi®þklDpRi®nú$j

xylo jiklmbedDhúRn2tgn2xmb

inhHikjd¬újþú~U2y«y
zbRúRn2xDbgßJjeh®h®pz{lmdjd{ni®n2þ®d¬jxRikþkjgdDh®jeo,iklmbedikþ®l02en þw³p¬hHpDjgxmxyû4j p¬hHn2þ$ß³beþ\jxyxDjeo,i®lybgd¬h
ýlmxyxÏdn núáikbq}njpez{n dsi®nú|Rù	nhHn2n zhﬁxml0'gn2xmû{ikb4ij'eniDnFß³beþ®zbß_jeúúRlmi®lybgdDjgxJh®p

 

beþHi
ß³beþ*i®þkl02gn2þkhbeþ\hkon2úRpDxmn2þkh°¬jgh®n2ú{bgdiklmz{n1beþ
n dtlyþ®bedn zi®dhHn2dDh®bgþh³n2 />l2z{b
f]bDü hlmdtgn2dsi®bgþkûþkpddlydxybý bgdýlú(gn ikh$gù	nhHniû

n2hbgß¬ikþ®l02en þhjgþ®njgxmþkn2jeúRûplyxi
lmdsi®b{újikj¬jgh®nFh®ûhHi®n2zhﬁjgdDúåo bgpxúáp¬hHn ß³pxmxyûﬀ}nDþ®bep2si]lydsi®b4in~/Uyyàz{bún xÏz{bgþkn
ß³bgþkz{jgxmxyû2
^ V N>K@:@BE]QGHE7Û I
	wPO\ø1NWíO øFE1GHAJIQGO]E s@!P(GHAJ@
ùBblmxyxypDhikþkji®n1in

bglydeihﬁz{jeúRn1lyd%in

þkn tlmbepDhﬁhHno,i®lybgd¬h qeilhhHno,iklmbed%obedDh®lyúRn2þkh\iDn
>þ®bep

f]bezz4pdlo ji®lybgd_f	$

þ®b,xmn2zñﬁ U2Tqﬃ!Tq*DqﬃPP"uânlDþhHi{o bgdDh®lyún þ4insf

þ®b,xyn z jeh_p¬hHpDjgxmxyûúRnh®o þ®l0}n2ú4lmd4inwf rxmlmi®n2þkji®pþknrno,i®lybgd-R$jgdDúin d{lyd{rRn2o,iklmbed
p-gb{bgd%i®b

behkhHl0xyn ni®n2dDhHlybgd¬hbßfFqýlovo bgþkþ®nh

bgd¬úáikb{inþkn2~splyþ®n2z{n dsikhﬁß³beþ
ß³pRi®pþknúRlhikþ®l0pRikn2új

xmlo ji®lybgdDhlyd.rn2oi®lybgd U(
>þ®bep

o bgz{zpDdlyo2jiklmbed%lhj{ýﬁn xyx>'dbýdvúlyhHi®þklDpRi®nú$hHûRhHi®n zh

jgþkjeúRl0gzRa©iFjgú( 
úRþ®nh®h®n2h_inþ®n2xmljDxmnﬁi®þjd¬hHz{lh®h®lmbedbgßJj>z{n2hkh®j2gn]i®bjúRn i®n þkz{lmdDn2úhHn i
bßµ

þkbo n2hkhHnh¶
ù	lyhFjDhHi®þjgoi®lybgdlhpDh®pDjxyxyûåpDh®n2úvß³beþFh®bgxytslydVl02n2þ1xyn ten x

þkb2Dxmn2z{hFhHp¬ojehþkn

xyl 
o jiklmbed!qßÌjpDxiikbgxyn þjdDo ngqjikbgz{loFz4pxmi®lo jghHi2qRdDbi®l¬o2ji®lybgd¬h qRn iko
zbgþkzjxylyhkjiklmbedDhbß{in

þkb2xyn z obedDhHlúRn2þﬃj_>þkbgp

f]bgz{z4pdlo jiklmbed rn þktlyo n
Efr$p¬hHnúlûåj{dpzq¬n2þbß

þ®bRonh®h®n2húlyhHi®þklDpRi®núvjeoþkbehkh]jdn iý]beþ'%h i01 
ﬃ2v dpzq¬n2þFbgß

þ®bRonh®h®n2h<'dbý jghnfr

þ®bRo n2hkhHnh$jgþ®no bgdDh®lúRn þkn2ú$jeh
ß³bgþkz{lmdvj2»¸#Á!¹ﬀﬂﬁﬃ{qJýn2þ®n wlh1in{hHûRhHi®n z o bgdDh®lyhHi®lyd%bß\jxyx

þkbo n2hkhHnh
jdDúﬀ inh®nibgßjgxmx|eþ®bep

h
U({
þkbRon2hkh®n2ho jgd"!¸
¿rÄ
jgdDúÊº¼#Å#º{inseþ®bep

úRûdDjz{lo jxyxyûTjivjdûYiklmz{noúRpn$ikb
dniýﬁbgþ'{ßÌjlyxypþ®nh q

þ®bRonh®ho þkjehDn2hﬁbgþin lyþbýd%tebgxyliklmbed;$
Ty\jeo

þkbRonh®hlydVgþkbgp

ﬂﬁz4pDhHi*i®b'gn2n

jobedDhHlhHi®n dsi*tlmn2ý$#g%ﬂﬁ!$*bßJýlyo{bgin2þ

þkbo n2hkhHnhjþkn>z{n2zN}n þhbß&ﬂﬁ jijgdsûåbgdn>i®lyz{n2
Rù	n

þ®bRonh®h®n2hlmd'
ﬁ
jþknåjDxmnåi®bﬃn2dDh®pþ®n%þ®n2xmljDxmnåún xylmten þkûíbgß1z{n2hkh®j2gn2hi®bíjgxmx
z{n zN}n þhbß&ﬂﬁ2
ù	nDþhiFiþkn n4hiji®n2z{n dsikh>úRn¬dnin->þkbgp

|.n zN}n þhl
d
þ®b,xmn2z ﬁﬃTDq*qﬃPP"
ýlyo pdDún þkxmlyn2hins>þ®bep

f]bezz4pdlo ji®lybgd

þ®b,xyn zðﬁﬃgqp!"u*ù	n

þ®b,xyn zhlmd( 
tgbgxytgnúályd$oþkn2jiklmd{jﬀfrvh®ûhHi®n2zo jgdY}nþkb2'en dúRbýdvjehﬁß³bgxyxmbýh1
3
y\jeo

þkbRonh®h(

zp¬hiázjlydsikjglmd jào pþ®þkn dsitlmn2ý)#9*(${bgßFinseþ®bep

h{lmiålyhåj
z{n zN}n þ1bßc
+
°ﬁ ﬁ­*¢y  ­ek2
¦
 Hg§
e§ckŁgŁ2s§\>2s§cŁe®H2sª¯§cŁ sŁª,¢ ]g§cH Ł2
s¤gR§c§¼
3y\jeo

þkbRonh®h&  z4pDhHiw¬nj2xmn>ikb1
,.-
¸
¿rÄ
eþ®bep

hﬁlilhdbgijxyþ®njgúRûáz{n2zN}n þbßc
,0/
º¼ÅPºwgþkbgp

h]lmilhj4z{n2zN}n þbgßc
,21
º
Ä
Â>z{nh®hkjen2h]i®bjd¬ú»ºÃº
¿
ÅPºznh®hkjen2h]ß³þkbgz¯eþ®bep

hlmilyhjz{n zq¬n2þbßc
3
|$n2o¬jdlhHzhz4pDhinRlyhHihHpDo%i¬ji1
,
{
þkbRonh®h®n2hFo jdín dDh®pþkniDjijxyxz{n zN}n þh43{bgßﬁjlgþkbgp

ﬂﬁ-DjÇtgninhkjz{n
tlmn2ý5#g%ﬂﬁ!$ﬁbgßBingþkbgp


,
vxyx!z{n2hkhkjgnhjþkn ún xylmten þkn2úåi®bjxyxÏz{n zN}n þhbgßﬂﬁVjikbgz{lyo z4pxmi®lo jghHi$
,
vwen dsikh\ýloﬂDjÇtgnßÌjglmxyn2úábgþ|.belmdnúáo jgdﬀ¬n>úRnikn2oi®n2úåjdDú{þkn z{btgnú4ß³þ®bez beþ
lydeikneþkji®n2ú%lydeikb6ﬂﬁ2
ù	n2h®nß³nji®pDþ®nhﬁjgþ®nFlmz

xyn z{n2deikn2úlsû{in

þ®bgi®bRobexyhﬁjd¬úåh®ûhHi®n2zh\ýlo

þ®btlúRn
inqfr|JÌù]û

lo jxyxyûvj{dpzq¬n2þbß*bin þFjgo,iklmbedDhh®pDo.jghDpDh.jdDúxybRo'ﬁ p,P"_jþkn
jxhHb{þkn2~splyþ®núﬂpRiin2h®njþkn xmnh®hþkn xyn tjgdein2þ®nP$
ü]£E¤
ka
A:EKaoK?gF!M(F=E8;?o=<?BÎ`|ZJO#=EIÐß|MIJKõ(ß
¢
44
|.j

lmdFiDn2h®n]b

n2þkji®lybgdDh_jdDú4hHbexmpRiklmbedDhBß³bgpdDú4lydnRlhiklmd1xylikn þji®pDþ®nﬁlmdsikbFjdjen dsi
ß³þkjgzn2ý]beþ'âlhþkn xjiklmten xyûìhHi®þjl02siß³beþ®ýjþú|_acd bgpDþ

þkbikbiû

nålyz

xmn2zn2dsikjiklmbedYýﬁn
obgd¬hHlúRn þkn2ú

jgþHikliklmbedDjDxmn1h®ûRhikn zh2q

þklmzjþkû ©o bgz

bgdn2dei\o bgz

pRikn2úVDjehHnú{bgdájzj 
.bgþkliûﬃ~spbeþ®pDzvq_hHn2dDúRlydtslyn ý úRn2xmlytgn2þ®ûﬃjgdDúâý]nj'$ikbijx*bgþúRn2þﬂﬁ p!"u!ù	lyhobgpDxyúí}n
ni®n2dDúRn2ú%ikblydDo xmpDúnbiDn þtjþklyji®lybgdDh
ù	n z{j

lydlydeikbinj2gn dsiß³þjz{n ýﬁbgþ'{lyhjehﬁß³bgxyxmbýh1
3
y\jeodfr

þ®bRonh®h*lhlyz

xmn2zn2dsi®n2ússûvjd.j2gn dsi879:ﬁqDýn2þ®n;:TlhiDn
hHûRhHi®n2z obedDh®lyhHi®lydbß*jxyx!jgn2dsikh
3
y\jeoíjen dsiDjgh j}n xylmn ß=<?>A@CBED4FﬂFG>IHJK#LK>AMON#g%
ﬁ
$$ j}bgpRi inopþkþ®n2dsi tlyn ý bß
n2jeolgþkbgp



ﬀ
QP
inj2gn dsiýn þknR
QP
lyhﬁinhHp¬hHn ibgßS{qT7

lyhj4z{n zN}n þ
bßc
3
vwen dsikhzjÇûjgxyh®b n2hHikjDxmlh-}n xylmn ßÌh<;>ﬂ@UBED4FAFG>AHJK#LV>AMONW#9*
ﬁWX
$$j}bgpRi*inopþkþkn dsi
tlmn2ý bßﬁn2jeo gþkbgp


ﬁWX
'OYWZA[iDnájgn2dsiFlh
Ä
¸#½*z{n2zN}n þ bß&³l n,\OYZA[1lh>iDn
obez

xmn2zn2dsibß&
]P
lmdvinhHn ibß*jxyx|gþkbgp

hﬁý þ i7

ü hzn2zN}n þhDl

$
3
ù	n.jen dsizjÇû n2hHikj2xylyh)}n xylynßÌh<?>ﬂ@U^7_ABEDFﬂFG>AHJK#`LK>AMONa79bANW#9*
ﬁ
$$j2¬bepRiiDn
tlmn2ýhbiDn þjen dsikhc7b8
:
z{l,siwDjÇtgn>bß

jþ®i®lopDxyjgþeþ®bep

hd
ﬁ
eV
3
y\jeoâj2gn dsilhjDxmn{ikb.~epDn þkû.iDnlzac{|v ûgn xyxybý

j2gn2húlmþkn2oi®bgþkûﬃh®n þktlyo ns<fz\$
i®bb2ikjlydíjvxylyhHibßopþkþ®n2dsi j2gn dsih1lydﬃináh®ûhHi®n2zf: jgdDúﬃýDlyogþkbgp

hFin û
¬n2xmbedi®bpDh®lydinzac{|v hHikjd¬újþúáþkn2~spnhi

þkbikbo bgx
3
vwen dsikhhHn2dDúàz{n2hkhkjgnh i®bâjdgþkbgp

gO. ûìzpxmi®lo jehiklmd$i®bﬃin2lmþ{opþkþkn dsi
hijxyn{tlmn2ýh#9*g$Fbten þFin{zpDxiklyo2jghHi>z{n2hkhkjgn{h®n þktslon4lmd ~/Uy«y bgþ~sjgúRn,Jù	Dn
z{n2hkh®j2gn>lyhýþj

núålyd$j-zac{|v lydRß³bgþkzo bgz{zpdDlyo2ji®lytgnjeo,i
3
~gbelmdDlmdlh\jeolyn tgnúNû{hHn2dDúRlydlydRß³bgþkz z{nh®hkjen2h*obedsikjlydlyd iDnþ®n~splmþkn2útlyn ý
i®bMjxyx zn2zN}n þhvbßineþ®bep

Ìn2hHikjDxmlhDn2ú iþkbgp, jTtslyn ýf#g
ﬁWX
gn2dn þjikn2ú
ûâjeh'lydinYfnzUß³bgþ4j$xmlhHibßjen dsikhlmd'
:
$inåj2gn2deiýlhn2hi®bﬀ.belmd¥hHn2n
zlepþ®n&R/$
3ú1lyn ýwobedDh®n dDh®pDh1a©ßBjen dsikhþkn2jgxmlhHniDji\in2lmþ]tslyn ýMbgßÏj&eþ®bep

 ﬁ lyh*lydDo bgdDh®lyhHi®n2dsi
ýliiDji1bß*jiFxmnjghHibgdnbgin2þjgn2dsiß³bgþ1h®bgz{nþkn2jgh®bgdmÌúpni®bájßÌjglmxypþkngqdDn ý
jen dsi>.bglydlydn ikoW$in û

þkb

j2eji®nﬁin2lmþopDþ®þkn dsi
tlmn2ýh\jeh\úRnh®o þ®l0¬núj}btgn,acd
inopþkþkn dsi1lyz

xmn2zn2dsikjiklmbedﬃobedDh®lyhHi®n2dDoûvlyhFn2hHikj2xylyhn2ú.pDhHlydåjátgn2oi®beþFoxybRo'Rh
ﬁ T2RDqT,SqcR,R"Bj

þkbejgo%ýloåinjen dsikhﬁlyz

xmn2zn2dsi1lmdvin lyþþ®njgh®bgdlyd;
3
f1n i®no,i®lybgdvbß_ßÌjlyxmnúábeþúlyhkobeddn2oi®núåjen dsikhﬁlho jþkþklmnúbgpRipDh®lydjh®lmz

xyn

lmd

þkbi®bRo bgxJÌpDh®lmdin&zac{|v hHikjgdDújþúl§Fpn2þ®û

þkbi®bRo bgxr$ýlo%jxyx¬j2gn2deih

n þklmbRú/ 
lyo2jxyxmû%hHn2dDú%i®b{z{n zN}n þhbgßBiDn lyþþ®nh

n2oi®lytgngþkbgp

hÌh®n nzlepþ®np,$
a b c
join x
DF
request search x
inform result gx(b,c)
a: inform g’x(a,b,c)
1 2
3
c: inform g’x(a,b,c)
a: inform g’x(a,b,c)
b: inform g’x(a,b,c)
4
5
view_chng g’x
6
åæ0ç
Þji}Þ
lkß{é ÞêJ §c§ §c,£¤sksgŁm 2H   ¢2]§cŁ s&m¡ŁsŁsg22Ð¼
x
dn%njz

xynvlhiDnh®n2~spn2dDonbgßFz{n2hkh®j2gnhiDjiájgþ®ngn2dn þjikn2úYýDn dMjídDn ý
fr%j2gn2dein7ýjdsihﬁi®b.bglyd$jqelmten dgþkbgp

go(1
ﬃ2vwen dsi7 þkn2o n lytgnhjìþ®n~epDn2hHii®bp!¸
¿rÄ
gþkbgp


o
³n}no,iklmten xyûYß³þkbgz bepRikh®lúRn$iDn
hHûRhHi®n2zﬀ$
U(vwen dsi87áh®n2jþonh\infzàß³bgþeþ®bep

 o 
Tù	nfzYþkn

xylmnhýlivinþkn2h®pxmiwgþkbgp

goo pþkþ®n2deikxmû%obgdsijlydDhjgn2dsikhnqFjdDúeB#
Rvwen dsi&7FiDn dh®n dDúDh!ikb7jgdDúo\jdn ýàlydRß³bgþkzýÇVºÇﬃrº»
È
À
¿
¹z{n2hkh®j2gn
n

þ®nh®h®lmdj
¬n2xmlynßÏiDji\intlyn ýÐDjgh]oDjdgn2ú>1s<;>ﬂ@UBEDFﬂFG>AHJK#`LK>AMONW#9* o $$\hHp¬o4iDjid#9* o $t
u
74NaqGNWBﬂv
p(vwen dsikhnq>jd¬úB>þkn

xyûáýlmivinhkjz{n tlmn2ý
*v1hájâþkn2h®pxmiﬃ7TúRn2o lyún2hi®bàlydDhHikjgxmxin$dn2ýtlmn2ý jgdDú úRn xylmten þhjÐÅ
¿
º
¾
ÃÀ¼
Ä
,º
z{n2hkh®j2gnFi®b{iDnp

n þxjÇûgn2þ<Djgo'ábepRikh®lúRn inh®ûRhikn zﬂ$
ù	lyhlhjhHlyz

xmlDnú%ten þhHlybgdái®bin	.belmd

þkbRon2úpþ®n úRnh®o þ®l0¬núålydmﬁﬃ#!"Ìjgxibgp,
ýliåinjgúúRlmi®lybgd%bß!infnz hikn

$ù	nFdDninjz

xyn>hbýhbý j2gn dsi=7áo jgþ®þklmnh
bgdìßÌjlyxypþ®náúni®no,iklmbed!qún2olúRnh iDjij2gn dsi?q-DjehoþjghnúâjgdDúàoþkn2ji®nhjdn ý tlyn ý
ýlij2gn2deinB#1
a b c
query-ref ping
1
2
3
4
view_chng g’x
5
query-ref ping
inform alive
a: inform g’x(a,c)
b: inform g’x(a,c)
åæ0ç
ÞIwDÞ
lkß{% k§c§2§c,£¤eseŁ2 H2  ¢ \¢2Ł¤e1e®kŁ{g22Ð¼
ﬃ2vwen dsi87áh®n dDúh1~epDn þkû, ©þknß

lyd{z{n2hkh®j2gnh\ikbájen dsikhcqFjdDúﬀB#
U(vwen dsi8B1þkn

xmlyn2hýlmi$jdlydRß³bgþkzjgxmlytgn,
TvßÐikn þji®lyzn2bgpRij2gn dsic7úRn2o lyún2h]iDji8qDjehﬁo þkjehDn2úåjgdDúåh®n d¬úhjdn2ý tlyn ýwikb
jen dsinBFo bgdsikjglmdlydﬃ7åjgdDúeB#
Rvwen dsi8BFún2olúRnhinhkjz{njd¬ú%h®n dDúDhﬁi®bx7{inh®jgz{n>tlyn ý obedeijlydlyd67%jdDúeB#
p(zlmdDjgxmxyû$jen dsi87ålydDhHikjgxmx_in4dn ý tlyn ý jdDúﬃúRn xylmten þhjdÅ
¿
º
¾
ÃÀ¼
Ä
,ºFz{n2hkh®j2gn ikb
inp

n2þxjÇûgn þ!
rn n2dáxml0'gn1ilh2qein hHn2z{jgdsi®lo h]bßBobez{zpdlo ji®lybgd

þ®btlúRn2úVûin jen dsi\ß³þjz{n 
ý]beþ'<~sjgúnPò#zac{|v$áo jgd¥}nâp¬hHnúwi®b)glytgnâjTh®lmz

xynìjgo o bgpdsivbßinílydsi®n2þkjeo,i®lybgd¬h
lmdtgbexmten2úålmdlyz

xmn2zn2dsi®lydåjﬀfrgDù	nh®n zjgdeiklyo2hzj'gn n

xmlolmiýDjinjgojen dsi


þkbRon2hkh$lhn2deiklikxmnúTi®bt}n xylmn2tgn$jiåjgdsû bgdniklmz{n.jd¬úYin.nRn2þko lyh®nYDl,xml02sihj
dspDzN}n þbgßlmz

xylyo li{jghkhHpDz

i®lybgdDhlydàinåhHikjd¬újþú

þkbi®bRo bgx
lydDoxypDúRlyd$iDji4n tgn2þ®û
jgn2dsilhn

n2oi®n2ú%ikbájgo o n

iin¬n2xmlynßÌhbßbiDn þh
ù	n\lyz

xmn2z{n dsikji®lybgdbgßin	frh®n þktlyo n
þ®n2xmlyn2h_bgdinjþolmi®n2oi®pþkn\úRnh®o þ®l0}n2úlyd
rn2oi®lybgdlTeacd

jþ®i®lopxjþqin&fr{ß³þkjgzn2ý]beþ'qDjgh}n n dåzbRúRn2xmxyn2ú%jgh]jdán2deikn þ

þklyh®n
j

xylo jiklmbedwpDh®lmd jàz{n2hkh®j2gn.beþ®lyn dsikn2úMz{bRúRn xﬁù	Dnﬃlydeikn þ®ßÌjgo n.ýli invF|íf lyh
þ®njxylyh®n2úiþkbgp,iýﬁb~s|ﬃrV§Fpn pDn2hJ Ïinacdsi®n2þ®d¬jx~spn pDnﬁúRnDdnúqû inj

xmlo ji®lybgd
hHn2þ®ten þjþolikn2oi®pþkn>jgdDúvjo pDhHi®bgz o h§Fpn pn lydDhHikjxyxyn2ú%lmd%invF|ífwß³bgþúRn xylytgn þklyd
znh®hkjen2hBi®b>iDnfr4jen dsi#ﬁn2o2jpDh®nﬁli*pDh®n2h\~s|ﬃrinwfrlh*jDxmnﬁi®b jgo'dbýxyn2úgn
jdDúíobgz{z{lmi o n þ®ikjlydﬃh®n2~spn2dDonh1bgß\z{n2hkh®j2gn2h¬ù_þjdDhkjgoi®lybgd.obez{zlmi bgdí~spn2pn2h>o jgd
¬núRbedn&ûáiDnNfråýDn d%ß³bgþnjgz

xmnhkjß³n

þkn%znh®hkjen>jgþ®n þkn2o n lytgn2ú>
ù	nNfrvobgdsijlydDhjxhHbjßÌjglmxypþknúRnikn2o,iklmbed$hHp¬hHûRhHi®n z¬rRlmdDo nﬂÌjehúRlh®o pDh®h®n2úvlyd
rn2oi®lybgdqT R/$]bgdxyûålydtgb2'lydiþkn2jeúhjþknjÇtjlyxyj2xynFlydDh®lyúRninj

xylyo2ji®lybgd$h®n þktgn2þﬁdDb

þ®b2 ©jeo,iklmten}n¬jÇtslybgpDþ\o jgdﬀ¬nlyz

xyn z{n dsi®núpDh®lmdinFobgþknw~/Uy«yâikbbgxh°býﬁn tgn2þgrRb
úRpni®b%ino ûo xmlo4dDjikpþ®nbß\inßÌjlyxypþ®n{úRn i®n2oi®lybgdìhHûRhHi®n2z ilh>lyh lyz

xmn2z{n dsi®núíjeh
jdìni®n2þ®d¬jx
obez

bedn dsif]bgz{zpdDlyo2ji®lybgdâýlmiìiDnlfrâýﬁjehjxhHb$úRbedn{iþkbgp2
inN o2h§Fpn2pn2
y
SU@z Ôv@BPsN@BA}QGË\@]YO\E QRC1@{	MPO]øNÕ @@BPC1GNÔíPO>K@
v1hlydDúRlo jikn2úålmd$rn2oi®lybgdVUn2þ®n jþkn jdpzq¬n2þﬁbgßBikþ®n2dDúhﬁlmdúRlhikþ®l0pRikn2úvj

xmlo ji®lybgd
þ®n~epDlmþkn z{n dsihýlo

þkn2h®n dsiåoDjxyxyn den2h{ß³beþ%hHikjd¬újþúMz{lyúúxmn2ýﬁjgþ®n,\ù	lhåh®n2o,iklmbed
úRlyhkop¬h®h®n2h{jídspDzN}n þ{bß1ni®n d¬hHlybgdDh4ikbﬃin$hijdDújgþkúÐfr

þkb2Dxmn2z i®bìlmxyxypDhikþkji®nh
býHû/þ®lúﬃjgþkoDlikn2o,ikpþkn2h>hHpDoâjghFiDnbedn{úRn2hkoþkl}n2úﬃlmdàrno,i®lybgd-TåzjÇûû.pDh®nß³px
lmd$jgúDúRþ®nh®h®lydh®bgz{n bßiDn

bglydsikhþjlh®n2ú%lmd$rn2oi®lybgdVU(
| £E¤
±YO#89[]Ù¡q89a
a[A?A=<j2MF=<89?tLﬀ=%F!ªMG58>IJKO#M(F!8O
x
dnbßÏin1z{bshi]h®l0gdl¬o jgdsi

þkb2xyn zh\o þ®njikn2úVû4lydDo þ®njgh®lmdexmûb

n dn2dtslyþkbgdz{n dsih
lyhin

bsh®h®lDlmxyliû%i¬ji1zjxylolybgpDhj2gn2deih

þ®bRonh®h®n2h$ýlyxmxji®i®n z

iFi®båh®ptgn2þHi

þ®b2 
i®bRobexyhjgdDúìhHn2þ®tlonh>i®bﬃjeolmn2tgniDn lyþbýdìn dDúhbgþh®lmz

xyûìúRlyh®þkp

idbeþ®zjgx*pDh®j2gn,
>bsbRúànjz

xyn2hbgßhHpDot}n¬jÇtslybgpDþlyd)fràh®ûhHi®n2zhjþknáh®n dDúRlydíxyjgþenájz{bgpdsih
bßznh®hkjen2h2q!hHn2dDúRlyd$btgn2þkh®l0 n2úíz{n2hkh®j2gnhFbeþh®n dDúRlyd$z{n2hkhkjgnh ýliàpdDúRnhHlyþjxyn
obgdsikn dsiq³pDdDhHbexmlo,ikn2ú.jeúRtgn2þHiklyh®n z{n2deihß³bgþ>l0 z{beh$}ù	lyh1iû

n4bß

þkb2xyn z lhdbgiFlyd
Application Server 
Agent Management Core 
Internal
DFQueue
DF
GCSQueue
GCS
FD
åæ0ç
ÞI}DÞ
«­sFŁ s H Ł2å ¢­s îµ
¥
¤e§cŁs4­e>­¯geŁá H­sŁªk¤gek§ckŁR,åŁÝ
Ł§
,2Ł§c,á2§]> §c§ 2s§c¤s ®
¦
­eŁ®­{  éÇ§
¤s§c ¢Ï­sﬁßµ  4Ł§\á s2­ek
k®eŁ§c
2esŁ, Ł ·­e
eŁªk c¯F¢2ŁŁªH 2ﬁ±Ð¨!´®¼2B2§c2H2Łs§Bﬁ¢Ð Ł¤g\ek®2
±³¨J´Ł e ,2§\2 
kãks2>­s2seŁ Ł§ckäk,¼
ßÌjgo,i1j

þkbikbRobgxhxyn tgn2xJßÌjlyxmpDþ®n bgþj

þ®bRonh®h]ßÌjglmxypþkngqlmilyh1jdj

xylo jiklmbed%xyn ten xBj2pDh®n
bß*jhHn2þ®tlon2
x
dDnýﬁjÇûikbåúRnjx!ýlmi$h®pDo$jiHijgo'Rhlhi®blydsi®þkbRúRpDonz{bRúRn2þkji®bgþhﬁlmdsikb
inh®ûRhikn z
vdﬃni®n d¬hHlybgdíbß\inﬀfr.lyz

xmn2z{n dsikji®lybgdìúRn2hkoþkl}n2úﬃlmdﬃin

þkn tlybgpDh>h®n2o,iklmbed
i®blydDo xmpDún1z{bRúRn þjikbgþh
lh
pdDún þkýﬁjÇû,,vﬁi\inFi®lyznFbß!ýþkliklmdNbýﬁn ten þ
lmi]lh\pDdRß³bgþ®i®p( 
dDjikn xyû
Ä
¸#½obez

xmn i®neq9Dn dDo ninúRn2hkoþkl

i®lybgd.lh jd.lyxmxypDhHi®þjiklmtenbgpi®xylmdnbßbý iDn
hHûRhHi®n zzl02siýﬁbgþ'gù	Dnni®n2dDhHlybgdo jgdY}núRnh®o þ®l0¬nújgh]ß³bgxyxmbýh1
3
acdsi®þkbúpDolydiDnádbiklmbedìbßj»¸Á!¹¹¸#Ê
¿
Ãß(A%
ﬁ
$>ß³beþjgþkbgp


ﬁ
ýlyoàhHikji®n2h
pDhkjgn{þkpxyn2h ß³beþinﬀeþ®bep

jdDúâin

n2dDjxmiû.ß³beþtlmbexyji®lybgd>>vhHlyz

xmnnjz

xyn
ý]bepxúl}n in
,
¨
pxyn219vwen dsikhz4pDhHidbinRo n núvj{zjlyzpDzz{n2hkh®j2gnh®n dDúvþji®nRFjﬁ ß³beþiDn
gþkbgp

ﬂﬁ
,
{n d¬jxmiû91¬lmz{z{n2úlyji®nn

pxhHlybgd.ß³þ®bez in-gþkbgp

jgdDú.jﬂ¬jdﬃbed.þkn ©n dsi®n2þ®lyd
ß³bgþjh

n2olDnúáiklmz{nOJ
3
acdsi®þkbúpDolydYinâdbiklmbed bßﬂÇﬀ¸Â,º»¼#½Ë¸#»
È
½Ë¼#½Á
È
ß³bgþj
eþ®bep


ﬁ
ýloUo jgd¥}n
jghkhHl0gdDn2úåi®bjen dsikhc
:

3
y
dDh®pþklmdi¬ji
jxyxsj2gn2deihBlyd4ingþkbgp

jþknﬁjÇýjþkn
ýlo4j2gn dsih_jgþ®n]zbRúRn2þkji®beþkh2q
n lmin2þ\sû lydDoxypDúRlyd1ilhlmdRß³beþ®zji®lybgdlydtlyn ý

þkb

j2eji®lybgd z{n2hkh®j2gn2hBbgþ_iþkbgp2
jgúúliklmbedDjxÏz{n2hkhkjgnh
3vwen dsikhýlmiz{bRúRn þjikbgþhiji®p¬hﬁß³bgþj-gþkbgp

 ﬁ jd¬ú%ýDlyojþkn>o pþkþ®n2deikxmûz{n2zq 
¬n2þkhbgßS ﬁ 1
,
ó1jÇten>inebejxJbgßn2dDhHpDþ®lyd4iDjiJ%ﬂﬁ!$ﬁlhn dß³bgþon2ú>
,
|.jÇûz{bgdDlikbgþjgo,iklmtlmiû lmd4ingþkbgp

jdDú4úRnikn2oitlybgxji®lybgd¬hBbgßingþkbgp

bex 
loû6J%ﬂﬁ$p¬h®j2gn2ù	Dlyho bgpxú}njgolyn ten2úûåþkn2obeþkúlmd{jÇtgn2þkj2gn hHn2dDúvþkji®nh
btgn2þ>i®lyznß³beþjxyx
jgn2dsikh>lmdíiDnﬀgþkbgp

ÐiDnz{bRúRn2þkji®bgþ þkn2o n lytgn2h>z{n2hkhkjgnh
h®lmdDo n lilyhlmikh®n xmßj4z{n zq¬n2þﬁbgßBin eþ®bep

qýﬁn>jeh®h®pz{n1iDjiz{n2oDjgdlhHzhjþkn
lyd

xjgoni®b

þkn ten dsi1zjxylolybgpDhj2gn2deihh®n dDúRlydikbån2tgn þkû/¬bRúRû%lmdinNeþ®bep

no n

iinz{bún þji®beþkh$
,
|.jÇûán2dDjgoi1jdvn

pxh®lmbedYûg1
~
rn2dDúRlydYjìdn2ý tlyn ý o¬jdenvz{nh®hkjen%ýloMnoxypDúRnhiníjgn2dsiﬃ79
tlybgxji®lydâiDn$þ®pxyni®bYjgxmxz{n2zN}n þh{bß>indeþ®bep

jgdDúMobedeijlydlydâjgd
n

xmlolmi

þknß³n þkn d¬on>i®b{innoxypDh®lmbed>
~
rn2dDúRlydájz{n2hkh®j2gnFi®bx79o liklmdlmikhtlybgxjiklmbed>
~
rlydDo nbiDn þjen dsikhjgþ®n jÇýjþknFbgßBiDnhiji®p¬hbß_inz{bRúRn þjikbgþﬁiDn ûg1

vþknz{bgþknxyl'en xyû%ikb%jeo on

i1ilhFtlyn ý oDjgdgn³lyd

þknß³n2þ®n2dDoni®b%jgd
jiHikn z

iikbþkn zjglmdvlmdvingþkbgp

û79ß³beþnjz

xyn!$

f]þ®nji®n>j}n xylmn ß&<?>A@C>AB@*D`>ﬂNW79gNWJ$
þkn

þ®nhHn2deiklmdiDn1ßÌjeo,iﬁiDjic79
lyhnRo xmp¬úRn2ú%ß³þkbgz ingþkbgp

pdsi®lyxÏi®lyz{nOJ

¨
nc.no,i1ji®i®n2z

ikhû7

ikbþ®n .belmdåineþ®bep

pdsi®lyx\J«Djehn

lyþkn2ú|
3
x
dno bgpxú.jxh®blmzjelmdDnjdﬃj

n2jxyx

þ®bRon2n2úRpDþ®nýDn þsûåinjen dsi1dngbiklyji®nh
ýlivinz{bRúRn þjikbgþýlonoxypDúRnúålmii®bþknsjlydån dsikþ®û,
3
f]xmnjþkxmûin þkn{jþkn4j%dspDzN}n þ bßﬁtÇjgþ®ljiklmbedDhFbgd.ilh1!úRlJn þkn dsiFiû

n2h bgß

bexmlolyn2h
³z{n2hkhkjgnh®l2ngq
obedsi®n dsinioW$,q\jeh®h®l0gdlydﬃbednbgþd z{bún þji®beþkhi®bâindgþkbgp

q
z{n2oDjgdlyh®zh*ß³beþ
z{bún þji®beþ
n xyn2oi®lybgd!qsjeþ®n2n z{n dsi}niýﬁn n dlydDúRn

n2dDúRn2deiﬁz{bún þ 
jikbgþh qRúRl}n2þ®n2dsiiû

n2hbß_z{bedlikbgþklmd{jgdDú%noxypDúRlydájen dsikh

M:<[AKd8;¬F!ªJKdhY@;K/?gFVhlD«K/jF!D
ù	Dn hkon2dDjþklybql02Dxml02sikh]inpRi®lyxyliûábgßBinjen dsi
zbRúRn2xÏß³bgþ7frvh®lmd¬on21
3
ù	nhikþ®bed1dDbi®lybgdbß¬lyúRn2dsi®lmiûlmd4iDnj2gn2deiz{bRúRn x>ﬁ U+"lhn

xybglmi®núlydjeh®h®l0gdlyd
inþkbgxyn{bßﬁinz{bedlikbgþjgdDúâlmdìlúRn dsi®lmß³ûlmdintlybgxji®lyd$jen dsi2q|}biàjiiDn
i®lyz{n.bß iDn.noxypDh®lmbed jdDúMjeháj

n þkz{jgdn dsiáþknß³n2þ®n2dDon.úRpDþ®lydìiDnﬃno xmpDh®lybgd

n2þ®lybRúeJ
3
ù	njen dsikhxyn d¬úin zh®n xytgnhý]n2xmxikbn

þkn2hkhHlyd jpRibgþkliû4jdDúilh
lhn

xybglmi®nú
lmdTiDnvýjÇûàjen dsikh4þ®nob,gdlhHnåin$jgpRibeþ®lmiûàbß1inz{bRúRn þjikbgþhlyd nRo xmp¬úRlmd
in{tlybgxji®lydjen dsi j2¬bten4jiHi®n2z

ikh bgß\iDntlybgxjiklmdvjen dsiFikbþ®n2z{jglmdílmdíiDn
gþkbgp

s|$beþ®n>obez

xmnádbiklmbedDhﬁbß_h®bRoljx}þ®n2xyji®lybgdDhl

h]jgdDúåh®bRoljxJhikþ®p¬o,i®pDþ®n jþkn
ý]n2xmx_hikpDúRlyn2úlydvýﬁbgþ'ábedm³ß³bgþnjz

xyn!$obez

pRikji®lybgdDjgxÏbgþejgdlyhkjiklmbedDh&ﬁ U,pP"BjgdDú
hHbRo lyjgxÏxyjÇýhﬁ Rﬃ"
3
ù	nz{bRúRn x¬zj'gnhli]n2jgh®ûikbz{lj

xmlo ji®lybgd{xmn2tgn2x]Ìo bgþkþ®no,i*pDhkjgnbgß¬in fr$
ýli%lyz

xyn z{n dsikji®lybgd%xmn2tgn xJobedDon2þ®d¬hù	n tlmbexyji®lyd4j2gn dsiﬁlyh
Ä
¸½JtslybgxjiklmdiDn
jgoi®pDjgxfr

þkbikbo bgx
lmikh®n xmßqdbgþ¬jghlmißÌjglmxyn2úÏq_lilyhz{lyh®pDh®lmd.inåh®ûRhikn z jgo 
obeþkúRlydi®binobezz{bedxmû%jgþkn n

bgxylyo û2
3ù	n>pDhHn>bßBjgdån

xmlolmi

bgxyloûþjlhHnh*iDn>úRnh®o þ®l

iklmbedábß!in hHûRhHi®n z ikb4jql02n2þ
xmn2tgn2xJiDji³ß³bgþnRjgz

xmnP$]ni®n2dDhHlybgd¬hbßBin

þkbi®bRo bgxgglytgn2d%lydíﬁﬃPP"Ïý]bepxyú>ù	lyh
zj'gnh{li

behkh®lxynvi®bìxylmd' i®bìz{bgþkn$jgúRtjd¬on2úTýﬁbgþ'àbgd

bexmlonháhHp¬o jehiDji
úRn2hkoþkl0¬nú%lydmﬁ p2+#"Bjd¬úíﬁ TP"
3
ù	nzbRúRn2x*oxyn2jþkxyûvzj2'gn2hFlmi>njgh®lmn2þ1ikbåij'gnjgúRtjgdeijenbß\z{beþ®nobgz

xyn f7va
i®nodl~epDn2hß³beþ1þkn2jeolmdájgþkn n2z{n dsi1hHp¬o.jghdDngbgi®ljiklmbedvtjgþ®ljdsikhqÌh®n nlﬁ T2*"Bß³beþ
jdbtgn2þ®tlyn ý7$qszjgþ'enikhﬁ  #"©qDúRlhHi®þklpi®n2ú

xyjgddlydsﬁ S"!bgþ1úlyhHi®þklDpRi®núvo bgdDhHi®þjlydsi
hHbexmtlyddﬁ *ﬃ"u

M:<[AKﬂ8;¬«FªAKVß
¢
44hlD«K/jF!D
ù	ntjgxmpnbgßÏlmz

xyn z{n dsiklmdilh*iû

nbßÏnikn dDúRnú
hHn2þ®tlonålydTj ûDþ®lú jgþkolmi®no,ikpþ®nvhHp¬o jghinbedn%úRnh®o þ®l0}n2úYlyd rRn2o,iklmbedqTﬃþkjin2þ
iDjgd bgd jíhHikjgdDújgþkúYj2gn2dei

xjiHß³beþ®zñhHpDo jghV~v7fy$xmlyn2hlydYiDn%þkb2p¬hikdn2hkh4jgd
l,

n þ®ß³bgþkz{jgdDonFbßÏin û/þklyúåjþolikn2oi®pþkn2sù	n ~/UyyYobez

bgdDn dsi]bgß!in>jþol 
i®n2oi®pþknn dDh®pþkn2h_i¬ji
jen dsikhjd¬úz{n2hkhkjgnh_jgþ®n

n þhHlhikn dsi³db z{n2hkh®j2gnﬁxmbsh®h$,qPl02Dxmû
jÇtÇjglmxjDxmn jdDúvno lmn2dsilmdhHûRhHi®n2zþkn2h®bgpþon>pDhkjgn,
zbgþjgn2dn þjx

pþ

bshHnfrhHûRhHi®n zUi®bn¬n]bßpDh®n
lydlydDúRpDhHi®þklyjgxej

xylyo2ji®lybgd¬hÏiDn2h®n
þ®n~epDlmþkn z{n dsiházp¬hi¬nâz{ni$jdDúwin2þ®n ß³bgþkn.iDnílydsi®neþkji®lybgdwn

n þklyzn2dsivj

njþh
i®bm¬n.jâtjxypDj2xmnbedn2*a©iálh{pdxyl'en xyûài¬jián dtlyþ®bedz{n dsikhýlo úlyú dbgi

þ®btlúRn
gpDjgþkjgdeikn nh1bgß

n þhHlhijdDo ngqÏþkb2p¬hikdn2hkhV³lyd

jgþHiklyo pxjþ þ®nhHlhHikjd¬on4i®bz{n2hkh®j2gnxmbsh®h$
obgpDxyúY¬no bgdDh®lúRn þkn2úåß³bgþz{lh®h®lmbedvo þ®lmi®lo jgx!hHn2þ®tlonh
| £r¢
àJ[]OPFªAKOl4nC|FK/?JD!=<89?AD
x
in2þnjz

xyn2hbgßlydsi®n þkn2hHi®lydni®n2dDh®lmbedDhﬁi®b{inNfr%lmdDo xmp¬úRn21
3
ngbiklyji®lybgd jiin%tlyn ý þkn2h®bgxypRiklmbedYhijgnåi®bín dDj2xmnvz{bgþknåobez

xmn úRn2o lyh®lybgd
zj'lmdvjeh1ikb%ýDb%z{l02si	.bglyd.iDn-eþ®bep

|vwsjlyd.ilyho bgþkþ®nh

bgd¬úhikbún2jxylyd
ýli in$obedDh®n2~spn d¬on2hbgßFb

n dDdn2hkhdÐilyhiklmz{n.jiHi®n2zi

lmdíikbàh®o þ®n2n doebgþkp

z{n zN}n þhl

lyd$jgúRtjd¬on!$
35
h®nbgß*ß³bgþkz{jgx_bedsi®bgxyb2elmnhlydsgþkbgp

ún2hkoþkl

iklmbedDhikb%jgxmxybý jgn2dsikhikbåz{bgþknnjgh 
lmxyûàlúRn dsi®lmß³ûtgþkbgp

hbgß1lydeikn þkn2hHiù	lho bgþkþ®nh

bgd¬úhikbâúRnjxylmdﬃýlmi lydDo þ®njgh®n2ú
nikn þkb2en dn2liû,
3
acdDh®n þ®i®lydiDlmþú

jgþHiklmnhN³z{bRúRn2þkji®bgþh2qi®þkpDhHi®núvilyþkú

jþ®i®lyn2h1niko2 $FúRlyþ®no,ikxmûvlmdsikb
in$z{nh®hkjenY¬bý
ù	DjiálhV 4jâz{n2hkh®j2gnvß³bgþ{indgþkbgp

DþhHi

jghkhHnhiþkbgp2
jvdspDzN}n þbgß]bin þj2gn2deih¬n ß³bgþknﬀ¬n2lmd$úRn2xmlytgn2þ®núÏqÏbgþjeo'dbýxmnú(gn2z{n dsikh>jþkn
dn núRn2úß³þkbgz h®n tgn2þkjgx

jgþHiklmnh!iDji

jgþHiklyo pxjþznh®hkjen2h_ý]n2þ®n]þ®non2lmten2úﬂ³i®b>þ®nobgþú
inßÌjgo,iFbßznh®hkjenúRn xylmten þkû$ ù	lyhlyhþkn xjikn2ú%i®blydDo þ®njgh®lmdinobez

xmnRliû%bß
lmdsikn þjgo,iklmbedDhjd¬ú

þkbRonh®h®n2hﬁlyd%inh®ûhHi®n2z
| £´³
h}à=<?AM:ïd8F!Kd8;?hY[]F!8;?A89a `
ù	nﬂfr.nsikn dDh®lybgdDh jþkn{jxhHbvlmd¬hikþ®pDoi®lytgnbgdíin

bglydsikh zjgúRnj2¬bepRiFinájpi®bgd 
bgzûbgßNµHn2deikn þ

þklyh®n¶áj2gn2deih}acd.in{z{bún þji®beþ1nRjgz

xmneq}inz{bún þji®beþ>j2gn2dei>lyh
oxyn2jþkxyû4n2zN}n2úúRnúlydålmikh]n dtlmþkbgdz{n2dei%û{zbedlmi®bgþklydi®þj#áo!$,q9»º¼2Ã½
¿
Å#º\i®biDjiﬁn d( 
tslyþkbgdz{n dsi%ûij'lydjgo,iklmbed%ýDn dvdn2o n2hkh®jgþ®û$«pRilhjxhHb{jgoi®lyd{lmd$j-gbsjxÏúRþklmten d
z{jgddn2þ!ù	Djilyh2qBjeo,i®lybgdìlh ikj2'gn2díýn2dâinﬀebejx*bgßﬁþkpxynájgú(Dn þkn dDo n-ûﬃj2gn2deih lyh
tslybgxjikn2ú|ù	Dn þknß³bgþkngqýDlmxyninwDdDjx¬jgo,iklmbed4bgß}noxypDúRlydjdbgin2þ
jen dsi*lyhikþ®l02en þkn2ú
sûYjgdTlydDo bgz{lmdíz{n2hkhkjgníÌjehh®n d¬hHbeþ®ûàlyd

pRi$in$úRnolhHlybgd i®bàjgoilhVDjgh®n2ú bgd j
l,n þxyn ten x|ebejxRulyxmn ilhlyh1hiklmxyx!dbgin~splmten xjdsii®báhkon2úpxmlydjdjgoi®lybgd$obez- 

xmn i®n2xmûlydDúRn

n2dDúRn2deikxmû4li
lyxyxmpDhHi®þjikn2h_i¬ji\obez

xmnúRn2o lyh®lybgdDh*o2jdþkn2h®pxmiß³þ®bez hHlyz

xyn
hiklmz4pxml³lyd%ilho jehHn zjdûåhHi®lyzpxyl!bten þ]i®lyznP$
ù	nþkn2~splyþ®n2z{n dsiß³bgþ jikþ®l02en þ>o jdíjxhHbﬂ}n{hHn2n d.lyd.in4jgxebgþkliz úRn2hkoþkl

i®lybgd
ß³bgþ]hHikjgdDújgþkúﬀfrdhHn2nFrn2oi®lybgdqR0ﬃ!$eacdiDlyh]o jgh®ninFj2gn dsi
bedxmûzj'en2heþ®bep

.bglyd
jgo,iklmbedDhﬁlmdvþkn2h

bedDhHn1i®bpDh®n þ

þkbgz

ikh]ß³þkbgz ý¬jilyhn}no,i®lytgn2xmûbepRikh®lúRn1inhHûRhHi®n2z
` WíO]E1AÏKHønGO\En
ù	lyh

j

n2þ

þkn2h®n dsikh%j

n þh

n2oi®lytgnﬃbedMiníß³pRikpþ®nín tebgxypRi®lybgdwbgßúlyhHi®þklDpRi®nú j

 

xmlo ji®lybgdDh>jd¬ú.jdDjgxmûRh®n2ho bgdsi®þkl0pRi®lybgd¬hiDjiFin{jþkn2jehbß
z{lúúRxyn ýjþkngqJúRlyhHi®þkl0pRi®nú
hHûRhHi®n zhjgdDúàúRlhikþ®l0pRikn2úàjgþHikl¬o lyjgx
lydeikn xyxml0gn2dDonzjÇû¬nvjxyn{i®b.zj2'gn2_ù	n þknájþkn
oxyn2jþ

þ®nh®h®pþkn2hﬁlmdvn2jeo%bgß_in2h®nDn xúhikbáob2 ¡n2tgbgxytgn,1
3
fwvah®ûhHi®n2zhJ¬jÇtgnﬁxmbedn}n n2do bgdDo n þkdn2úýliobgz

xynlydsi®n2þkjeo,i®lybgd¬h qÇlydeikn xyxml0gn2dsi
jpRikbgdbez{bgpDh

þkbo n2hkhHnhlDpRi$zpDhHi}nelmdUi®bMjgúDúRþ®nh®hvobedDon2þ®d¬håbgß4h®o2jxjlyxyliûeq
þ®n2xmljDlmxyliûeq

þkbtÇj2lyxmlmiû2
3
f1lhHi®þklpi®n2ú.rRûhHi®n2zhﬁin2bgþkûådn2n2úhﬁikbﬀ¬n ß³pþ®iDn þwen dn2þkjgxmlhHnúikbVDn xúho bgdDh®lyú( 
n þklmd Dj22jþúhhHp¬o jgh4zjxylyo lmbepDh

þ®bRo n2hkhHnh q_zbeþ®nvobez

xmnìlydsi®n2þkjeo,i®lybgd¬h4jgdDú
z{bgþkn>b

jg~spneqRpd

þkn2úlyoikjDxmn&}nDjÇtlybgpþ!
3
|$lúúRxyn ýjþknvh®bgxypRi®lybgd¬hjgþ®n}n2obez{lmdâz{bgþkn%xybbeh®n xyûYobep

xyn2ú jgdDúoDnRl0xmnpRi
jþkn1xyl'en xyû{i®b4ßÌjgo n eþ®njiﬁo¬jxyxmn2dgnh]jeh
in ûåjgþ®nFn

n2o,ikn2úåi®b{ob

n>ýli%h®bgz{n>bß
in{z{bgþkn4jeúRtjdDo n2ú$þkn2~splyþkn z{n dsikhFlyz

beh®n2ú ûi®bgz{beþ®þkbýü hFúRlhikþ®l0pRikn2úﬃj

xyl 
o ji®lybgdDh
uín>jxhHb

þ®nhHn2deiﬁjh®z{jgxmx

lyn2o nbßÏilyho bgdtgn2þen dDo n

p2xmnFýliáiDn1lydeikneþkji®lybgd
bß_j{hHikjd¬újþúhﬁobgz

xyljdsij2gn2deihHûRhHi®n2z ýlivj-~/Uy«y

xyjiHß³beþ®z ikbo þ®njikn>j4þ®b,pDhHi
zlúúRxyn ýjþkn4j2xynikbvjeo onh®h7l02ﬃxyn ten x*jen dsi>o bgz{zpDdlyo2jiklmbed$i®bbgxhJù	Dn4þkn2h®pxmi®lyd
sû/þklú

xyjiHß³beþ®z=ýﬁjehin d p¬hHnú i®b lyz

xyn z{n dsivjYþ®b,pDhHioµ®j2gn dsiklDnú¶ìnikn dDúRnú
>þ®bep

f]bezz4pdlo ji®lybgdírn2þ®tlonlmxyxypDhikþkji®lydlDbý jgo2on2hkh1i®bf1lhikþ®l0pRikn2úívþ®i®l¬oljx
acdeikn xyxml0gn2dDonin2bgþkûzjÇûb

n dåúbsbeþkh*i®bijgo'xylmd4hHbezn1bßÏiDn7'gn2ûoDjxyxmn2dgnhßÌjgo n2ú|
ù	nýﬁbgþ'

þkn2h®n dsi®núVn þknlh

þkn xylmz{lydDjþkû4jgdDúiDn þknlyh\pdDúRbepRi®núRxyûz4pDoz{bgþkn
i®bm¬n$hkjlúYbedYiDno bgdtgn2þen dDo nﬂ}niýﬁn n dM|$lúúRxyn ýjþkngq\f1lhHi®þklpi®n2úwrûRhHi®n2z{h{jgdDú
f1lhikþ®l0pRikn2úívþ®i®l¬oljxacdsi®n2xmxyl0gn d¬on2Ïuân-b

nVbý]n2tgn2þi¬ji inúRlhkopDhkhHlybgd n þkn lyd
þ®n

þ®nhHn2dsikhjpDhHn ß³pxBo bgdsi®þklDpRi®lybgd%i®b{inúRn¬ji®n bed%ß³pi®pþkn|$lúúRxyn ýjþkn>h®bgxypRi®lybgd¬h
wATEOSzTK@_÷wÛ
@:@BE]Q
ù	njpRibgþh«eþkji®n ß³pxmxyûájgo'dbýxyn2úgnin pDhHn ß³px!obez{zn2dsikhﬁzjgúRnûl>lmbtjdDdl
¨
l 
z{jeh®hkjbedﬃn2jgþ®xylyn þFúþkjßÐikhFbß*iDlyh

j

n2þgvxhHb%zjdûviDjgd'Rhikbvjgxmx_inV~v7fywi®njz
ß³bgþiDn lyþ

þkn2olybgp¬hﬁo bgxyxyj2¬beþkji®lybgd>
L @]Łk@BP@BE1AJ@J
¸¼=2Łª
\ Łª,¼UŁ *I%%I"]s KIjŁIs*I%%Iﬀ IWnn¡I%¢%*IK£¤nW%¥SIK¦ ¼
ë
­sT­s§cŁ§D¸E§A§º¼
ë¼«ﬁ¼\\séÇ®,
îF¼]µ­sHék,\>¼*2kä\ à®¼¨Łs ,¼
¥
, m sv ¤eT  FRk§c­sŁ
§c®ägŁk§
¢y2]säÇD ssŁ,Ł2s§J¸©§A§Iªg¼
Ýg¼ê2­s!¼]¤e§©Ł¬¼4«cI¥Cn¬86­®G¢sIO¯;¢]®p¯6IK£H¼9ø]ã¢ HRkﬁeŁäk§cŁª¡¯
ë
§c§,ø]ã¢ HD
¸©§A°ë¼
Þe¼1ß¤e®ﬁêg¼
ë
¼,ì2¤ekì]¼s2-øeDêe¼B\{²Ïãgks§cŁ42¢kß{%¯
ë
 §\¢2ﬁß¤eŁª·
 \¡kH kŁD¼!¡ﬃ¡KEK£I¢GI²±³4´6µ=¶ﬃ·g¸A¸ﬂ¸¹ºdICI¹´ µ¹\·g¸ﬂ¸ﬂ¸ ë2¹2¹¹¼
º¼wì_Ł»«J2éR¼B­cDç ÷!÷
¦*¦*¦
¼ eŁ»®H2éR¼  #÷¼
°g¼«¬¤s§c­!s2é>µ­ gHA»_2§c§c2§!¶g»Ł22§
¥
   «}¤ee2s&ìkse®c\µ­ c2e·
ì_§©,¼øﬁ1­eŁ R§c§cŁeŁŁª¡¯1 ¢22¤sF  >Rk§c­eŁ¬¼ÇR¡KEK£I¢GIV±]®¼A½]®µ``A
µ84´
¶¾ŁgI¢shI?¡¢a Ł9¿W=V±l¬c¢%*ÀasU£ﬃIdŁ9s%¢s6Á]¡c¬(nÂ ÃGÄÅgs2k§°ÝÇë2ëEÆ
ÝÝ¹°ﬁ
¦
_2éRgk
¥
1R¸©§A§A°¼\µ*ß%¼
Ç ¼\
¦
*µ­s2eég­¤e­eD
ë
kk_ s»Łeµ­g¤e®é1°ﬁkkHs §gßŁ®­s2¨¼
¥
H­
¦
 c»Ç2s
¨¤gc]êe¼9È cÐ¼ﬁM­eŁkH H­sŁ, Ï¡ks®]2gm¡kﬁ,2H­s¼\x¡lVEK£I]sI(²±n]®(¼IÃﬂÃGÄ
aW¿Éx­TK®s%ISI©±EWW9W®
¥
 {Łgµ¬¸©§A§A°¼
ªg¼
¥
¼B¶F¼µ 
¦
k,¼2´IK¦ﬂWºdIaK£"I%VA¿ÊµhŁgIKA£I¿I{±©IO¬c¢%*ÀasU£ﬀWWIsVW
µd]ËE%*Is¼Èv2
¥
ŁŁs
¥
Łs2R22¬¸©§A§A°¼
§g¼
¥
¼J²*¼!µ2ec¯Ì1¼}1¼Jßk¯®,Ï2sêe¼J²
¼
¥
, 2D¼ß¤eŁ§©H °ﬁ22Ł Ł.ŁŁ§©·
cŁe¤e,
ë
2esŁsg¼{1¼s¶F¼ìs{2s{B¼î2§c§c®,R,eŁª §Kﬂ£¢sIc¢6¬=¢%W%ÀagUK£
µ% ÍSa*A9³Ua¢ ¿GW9® §«ÝI°
Ç
Æ#ÝAªÞe¼¬ß22ﬃ¨ ¤e¢  sDD¸©§AªIªg¼
¸¹g¼1µ2  -øﬁgm¡kÌ\,£¤s§©«ì_2éÇk1±Ìµ°øÌì´®¼!­c¬ç ÷÷
¦*¦*¦
¼ 2sg¼ 2P÷¼
¸2¸¼1µ°ø
¥
²Bä,¼­cDç ÷!÷
¦*¦*¦
¼ 2 e¼ 2P÷H­se ¯/÷ e¤e §÷¢y2 2÷äÇ §ckäŁ¼ ­ {¼
¸,ë¼1µ°ø
¥
«¬HgŁse¼2­c¬ç ÷!÷
¦*¦*¦
¼  e¼  #÷k®­es22¯÷2g¤s §÷,¢2  ÷cHgŁs sm©kk §ckäŁ¼ ­ {¼
¸Ýg¼¨¼µ_Ł§©Ł ¬¼nÌ\,2H­sŁs42  ﬁáek§c§c2c·Ì22¤sv k >Rk§c­eŁŁá§©¯gsH­e2s2¤s§
gŁ§©cŁe¤e,§©¯g§© §¼&¬c¢%*ÀasUK£IdŁ9s%¢s2,Þs±rÞÇ´®ç¸
Ç
º©Æ¸EªIªg!¸E§I§g¸2¼
¸Þe¼1µ2  È ­e¤e§cß®H2 ek±ÌµSÈ ß´®¼2­cDç ÷!÷
¦*¦*¦
¼ 2 e¼ 2P÷H­se ¯/÷
¦
 N÷ Łsekã¼ ­ {¼
¸,º¼]ß{!¼D sF\
ß{é¤s} s¤s22çgﬁﬁß{ Îøﬁ©{§cRkŁª,Ł24ä4¸¼
Ç
¼J«}H­ssŁª·
2R2c,eﬁﬁß{
ë
m¡k,Dë ¹¹¸¼
¸©°g¼ck]sŁäÇk§ §ckŁeŁ2Ł§cäÇkc¯42s4¡ H Łv±%kﬁ©´®¼Ï­c¬ç ÷!÷
¦*¦*¦
¼ ¤sgŁÐ¼  #÷¼
¸
Ç
¼F¼äRD>¼¬ß{2éŁÐJ xÌ1¼
¥
cee¼F]%2§©¯gsH­e2s2¤s§  FRk§c­sŁg22B­s 
2kH §\cŁªŁ2s§¬¸E§A§Ýg¼
¸©ªg¼kÏß{Uµe§c2cŁ¤s {¼ÐÈì­sŁª Rk,ç]²Bs2eŁeì²!kkceŁì¤s§cŁsk§c§
¦
Ł­TÏß{B¼
«¬®­esŁ, DR c,k]°÷2µ²_¨\µ«T -ø]
¥

¥
eﬁ FRk\ë2¹2¹¹¼
¸©§g¼F¼D¨ss§ck³DH¼¬¶]2cHé§}¨¼»_2å¶ ¬
¥
¼¬ﬁ®ék,¬ß%¼J²ÏHe  sD2s¨Ł$ß%¼
øﬁ¡vŁå °ﬁ¤e§c­eÐ¼]¡lVEK£I]sIV±8]®¯6IK¦V®`WŁIﬃµ&ŁﬂŁ *I%*V±;&CAËICW
£c¡KﬂÀ©¿WÑC¶9A  E¢G´eW]®gE£I¹S¼aÒ`]®RÓgVWŁ`KIpI©±EWW9WnIOµW% ÍSa*A`³`Ua¢ ¿GW
Á*·g¸A¸ﬂ¸WÅ;¼ﬂÄﬂÔ]¼IÑV¼AÄﬂÔ Òe¼ë2¹2¹¹g¼
ë ¹g¼¨J
ë
1¼}¨J
ë
T\\ß{   
¥
RŁª Ł%±³¹¹¹ëÝ´®¼«¬®­esŁ, kR2c,e¨s¤ee ·
Ł2¢ ]Ł2
ë
­¯g§cŁ2¬]k§ë2¹2¹¹¼
ë¸¼¨J
ë
1¼¨J
ë
 ]k>ß§c§ «¬H2e§cR2c
¥
käŁ
¥
RŁªs, Łà±³¹2¹¹I°
Ç
´®¼%«}k®­esŁ,2
kR2c,s¨s¤esŁ4¢y2]¡Łe
ë
­¯g§cŁ,2}]2§ë ¹¹2¹g¼
ë2ë¼¨J
ë
1¼â¨J
ë
ÕÈvís22§¼Y«}H­seŁ,2
R2c,_¨s2¤sss Ł2í¢ ¡Ł2
ë
­¯g§cŁ,2
\§së2¹2¹g¸2¼
ëÝg¼1ß%¼*êe¼\¨JŁ§c®­ek,
°F¼1¼
¯ee®­D*  ß%¼
¥
¼
ë
 k§c2¬¼  R§c§cŁsŁŁª¡¯à ¢FeŁ§©cŁs¤e
ks§cks§c¤s§
¦
Łª­{2s¢Ð ¤sª¡¯g§c§¼«}H­ssŁ, Ì\R c]ë}¸©§Aªº¼
ëÞe¼«­e êë ²_² «¬¤e2Ł  ¢y2 êë2²B²
¥
=¨ äÇk§cŁ2 ¸¼ Ý¼
­cDç ÷÷
¦*¦*¦
¼ mc,ä22§c ¢y,¼  N÷Kmë÷¤g2Ł2÷¼
ë2º¼1ß%¼
¥
¼}¨eã¼>]ø]Ç sŁ§ Łs2S»ﬁŁ
¦
2¢Ł§©cŁe¤e,
¥
¯g§© §¼(³VÓÓSÓh­KI`Wﬂa%*I`
ﬃ¶¾UW¹´II9£x¾AÀWWW%*a
¥
ßµ_·¸2¸Ç±©¸´®ç Ç ¹jÆsª2¹gÏ¸©§Aªg¸2¼
ë°g¼
¥
¼e¨eH2eégŁ ¼sî]H2§c§ck,¼_¡§
Łª]2]k,e2\m¡¤s§©]
ë
2H  ;ÖçM«} ãge F¯¢y2
\¤e2s 2¤s§
\§¼³Ua] ¿GWSµGW%=³K³K³©ÔTµSGW`n­®KICW¹µK®G¢UKa%gKWR£
×IsI`EGWÁ¢µ=­sµ×nÂ ÃGÄWÅ,!äÇ2¤e ¸¸E§Ýå ¢c×4¤R¶e]ìkŁ¬_îﬁk  ¯¸E§I§A°¼
¥
eŁekc·
»Bk2g¼
ë Ç ¼cÌ¼îﬁ¤skcH ¤sŁ2à¼
¥
®­eŁR®,¼ «¬H2e§2kŁ2  g\äg§äŁªc¤2]§©¯gsH­e¯í eÐç
gŁeŁe­eÇ2D¼ﬁØ­®KI¾ﬃI9£(¡lVﬂa%*¢ﬃ¬c¢%*ÀasU£6¶`¾IUWHs22§>¸ë¸WÆs¸ÝÇë¼
¥
eŁs2kc·C»_®m eD¸E§I§Çº¼
ëªg¼°1¼ﬂÌ¼êesŁs2§¼}µ2HeŁs Ł«}H­ssŁ£¤sk§B¢y2ﬁŁ§©cŁe¤e,\cŁªsŁ2kŁks¼¬¡
¨¼eß%¼
ë
¼,øF ¶2s°1¼sÌ1¼gê2seŁe§g,gŁ §Ù4Is£ﬂ%*I=V±¬c]%*ÀasUK£Rµ% ÍSa*A
³`Ua¢ ¿GW9W®e §¸Eª Ç Æë¸,¹¼ê2­s6ÈàŁk¯6Ú
¥
2s§D¸E§A§I°g¼
ë§g¼°1¼Ì1¼ êkssŁe§I¨ ¼
¥
¯g, HÇ Fß%¼IÈvgŁe2¼sÛÌ\Çg 212¢\Ì\§c,®­>2s
ﬁäÇe ,¼ÜsgIV±µsCI9I(gµSGW%I£d´xg %%Ñ¢µSGW`¶`¾IUWHg¸ç ë Ç ºEÆ#Ý¹I°g
ß{®­%¸E§A§Iªg¼
Ý2¹g¼°1¼Ì1¼*êseŁs§á Tß%¼ÈŁ2¼ ]2c·uø]Ł,
¥
2¢y
¦
$²BeŁskkŁse¼ ¡
êg¼/ì_H2e§c­s
¦
s,eŁª ,«cI£ﬂÀEj¦;V±dµSGW=­TK®sAËI¾ ¼R]ﬁ\Ë÷ß¡«
ë
k§c§ë2¹2¹g¸2¼
Ý¸¼ê2ŁeŁÐ¼_­cDç ÷÷
¦*¦*¦
¼ m©ŁeŁ³¼  e¼
Ýë¼êä2ß§c§ 
¥
®ägŁ±³êÇß
¥
´®¼B­c¬ç ÷!÷
¦*¦*¦
¼ m©,ä §c2¢y,¼ 2 N÷m¡ §÷¼
ÝÝg¼êIÏ«J¼!­cDç ÷!÷
¦*¦*¦
¼ mãgH¼ 2e¼
ÝÞe¼!¼_}2 R c,¼ì«Ł BHé§ $­s{ HekŁs%2¢käÇ§ Łì%eŁ§©cŁs¤eﬃ§©¯g§© {¼
s`*I%*I`nV±=]®=µ84´Rë¸Ç±
Ç
´®ç º2ºIªjÆºI°ºsm©¤e¯å¸E§
Ç
ª¼
Ýº¼1ß{éµ]¼ ¬Łªc 
¥
 §c­n¨ ¼
¥
­gŁä §©Hä2g¼Ikﬁsek§©H gŁe*­s! ¢ ŁBcH s§©·
 kŁe§2s2¤e  F¤seŁ Łe§]ŁŁ s Łs>Rk§cŁ§©ﬁeŁ,,sm©®§¼
ﬃ¡=¶ﬂÝG¡Ü¯ss22§¸
Ç
ÆëIªJ¸E§I§Aªg¼
ÝI°g¼¼g¬2 >¤s§ckŁgsß%¼gÈvgŁgs2s°1¼gêseŁs§¼Ï  §c§cŁs, Ł2§c®­e \¢y2\sk2Łª·
ŁŁkceŁ  ®¼J¨¼eﬁŁ2¤s   4µ]¼
¥
ŁkcHge,gŁ §9µSGW*Ñ¢´eK£I*U£
Ól¿Ka%KI`*8OWVEÊ`µÛÓlsKŁ`(¡WW*Ł`Ka%¢ I®s22§¸E§EÆÝ!Ý¼
¥
eŁs2k\»_®m eë2¹2¹¹¼
Ý
Ç
¼²*¼¬¬¤es¤¬¬ß%¼
¥
2 2¬D å°F¼Ł kŁ§¼
ë
2Łk¯% §c,å2§¢21gŁ§©cŁe¤e,å§©¯g§© §
§ck¤eŁª¡¯¸©§A§
Ç
¼
ÝIªg¼
ë
cŁ\ß{2§¼
cŁªŁ2eŁ¢y
 k§ÏkcH Łe ,ç2¬Łª¢ŁéÇ\2¤ge ¤e§!22§¼IRÑ
s*I%*nV±=]®=µ84´á,ÝAªe±©¸2¸´®ç¸,¹IªjÆs¸¸Þg}°]äÇ >R®ﬁ¸E§I§Çº¼
ÝI§g¼¨gŁe  s.ß{ck¬¼x»]Łc¤s2BŁ  22 *§©H §F2¢]eŁ§©cŁs¤g,v§©¯g§© §¼á¡
ß%¼Rµ§cs H{k,¼2Ð¼R,eŁª ,¡KA¢¿a4I£R¬c¢%*ÀasUK£(µd ﬂI¢]®s©ÊŁ9KEK£I¢GIRV±c]®
³`UWW9I%*I9AO¯ IK¦V®`WŁ$IÞ¡IVA¢¿aI£¬=¢%W*ÀasUK£µd ﬂI¢]®s_ §4ë¸,ºEÆëëI°¼
²!§cäŁk
¥
Łe
ë
¤esŁ§c­sk§ì]¼`»F¼D¸E§AªI§g¼
Þ¹g¼F¼2ßŁjm©ŁŁß%¼!ìB¤s2§©,2H¼ì¤s§c§c2êg¼Çµ  sRÐ
¥
¼2µä22ŁÐì]¼2¨eŁ,g 2¬©¨ ¼j¨§2é2g
F¼\}2ed¨ ¼øﬁsgﬁß%¼	øﬁ§c­eŁ g]µ]¼ﬁ«­2 {
¥
¼»ﬁŁªHe­s22Ł§
¦
 H2D  êe¼Èà­sŁª¼
ß{
¥
¡¨çR«­snøßîUßsŁF]k
¥
¯g§©  ®RkH sŁŁ¯¨ ŁŁ¯¼\¡ ¨ ¼Ì\2­ekc·
 k2F¨¼¶]­e³ ,gŁª2§ﬂ¡lVEWK£I¢GIdV±]®·ﬂ9£=³`UWW9I%*I9A&¯6IK¦K®gWŁﬃI´ﬂÀa%¿
µGW%äÇ2¤s ﬁ¸Þ
ÇAÇ
 ¢×Ka%gK¤nIUW¢xIdŁ9sUWd¶9aCW®s22§º ¹jÆG°
Ç
¼
¥
eŁekc·
»Bk2gçs¶]ŁeRkgîﬁk  ¯R¸E§A§Iªg¼
Þg¸¼=F¼sß§c§]2s{ß%¼s«}ses­e»¼!
cŁªŁ2
¥
kŁm 
¥
¯e§©k §¼IdŁ9sUWW8I9£Rµ% ÍSa*A
³`Ua¢ ¿GW9W®D¸Þe±*°Ç´®ç ºÝÝjÆºI°Çë!¸E§A§º¼
ÞÇë¼1ßŁk2§c2¢mß§c§ ßﬁ¤s¤eŁs±Ìß
¥
ßﬃß´®¼B­cDç ÷!÷
¦*¦*¦
¼  Łk2§c2¢y,¼ 2 N÷  §c £2÷¼
Þ!Ýg¼1µ­s §
ë
kcŁ¼]kc·Ìs2§c,s2ŁekŁsg­s
¦
DR2s4ŁŁ2sk¼³VÓÓSÓØÓÉWŁ`WÐ
¸2¸Ç±*°´®ç ëÞÆëI§gﬁ FRk¸E§I§A°¼
ÞÞe¼1ßŁH­sÌ]¯g2J2åß¤eéÇ§c­
¥
Łs2­2Ð¼D2Ł2!Ł 2ç
¦
¯{,2g¤e>2¤s§ Ł¯áŁ
gŁ§©cŁe¤e,§©¯g§© §¼B«}H­seŁ2Ì]R cÌdÌ
·¡ëÞ
Ç
ëD¸E§I§Çº¼
ÞÇº¼cÌ\§cks§cH­sŁ¬}êe¼
¥
¼}2sﬀàR éŁDÏîF¼ g¿WRV±8Ól9g`UW®¼{ß©«
ë
§c§ç!µ  >eŁg
ß{¼¬¸©§A§Þg¼
ÞA°g¼
¥
¤c1êe¼Ì\¤s§c§c2
ë
kkF°ﬁ ägŁg¼xµ% Í&a%A³`Ua¢ ¿GW9WEÔSµá´E£ﬂWWpµŁAŁ9KEﬂ®¼
ë
Łk·Ì¶ ³s²!s
¦
åµŁªæ§¬¸E§A§º¼
Þ Ç ¼«¬¤s  §
¥
2g­s2 {¼ﬁß,gŁm2,ç}ekã2skHŁåkceŁ   ®F§c®äÇk,¼¡
µ§
¥
ŁkcHJîﬁŁeŁBß{ Łg}2såê2kæRk¯
¥
¼9Ì]2§cs§cH­sŁD¬eŁª2§¡KEK£I¢sI(V±]®
Òg]®³`UWW9I%*I9AI©±EWW9W?IﬀµgCIRIsµSGW%xÁ¢µ8ÓS¤(­¶ÑV¸A¸WÅ,Ï §nÝÞg¸WÆ
ÝÞﬂª°dFeê¤se¥ÝjÆ Ç ë ¹¹2¹g¼R\µ*ß
ë
§c§¼
ÞAªg¼\gâ
¥
H­sŁRk2vßŁ®­s2Ìﬁ¯g,¼ ¨g   ¤s%  F¤seŁ Łá4cH s§2®Ł2s§
ŁeŁ§©cŁs¤e4§©¯g§© §¼cIs*I%%In²±c]®`cµ84´áÝA§e±rÞÇ´®ç ªÞÆGª Ç Ï¸E§A§I°g¼
ÞA§g¼ì*ß ßﬃß
¥
kŁ§¼_­c¬ç ÷!÷
¦*¦*¦
¼ Łe {¼  N÷§c2¢y
¦
÷§÷ £§c®Łk§÷¼
º ¹g¼1ß%¼
¥
2 2¬¼
ë
2Ł®¯{Łä  22 ¢y2ﬁeŁ§©cŁs¤e4§©¯g§© §¸E§I§Þe¼
º¸¼«­e1îﬁ°k\m
ë
 
¥
RŁªs, ŁD¼B­cDç ÷!÷
¦*¦*¦
¼ ŁRë¼  {¼
º2ë¼1µ]¼Ç1¼
¥
»k¯gRk§céŁÐ¼&ŁgIW¶²±W%¥SIEÊºdW¾ﬂI9£;À¢ãEa*ÑCWUK£n¡KIVI¢s2¼D]g·
gŁ§c6Èv§ck¯¸E§A§ Ç ¼
ºÝg¼¨J
ë
\·ø
¥
øﬁR
¥
¤gäÇ2s ]«},  {¼\¨J
ë
\·ø
¥
\
ë
c¢2 {¼]«}k®­esŁ,2
kR2c,/øﬁR
¥
¤ek
ë
jm©®,ë2¹2¹g¸2¼
ºÞe¼êeVøﬁR
¥
¤gﬁäÇe  «¬,2 {¼íêÇ,ä2%\käÇe  ²!ägŁª2s ,¼
«¬®­esŁ, DR c,(øﬁRk
¥
2¤e
ë
jm©k,Rë2¹2¹g¸¼
º2º¼ê!ì§c§øﬁR
¥
¤g«},  {¼BêPì§c§øﬁR
¥
¤gêë ²_²
¥
käÇk
äeë¼ ëRë ¹¹¸¼
º°g¼8àR¤e§wøﬁR
¥
¤g>ﬁäÇe «¬,2 {¼à²k
¥
\käÇe ²!ägŁª2s ,¼
«¬®­esŁ, DR c,(øﬁRk
¥
2¤e
ë
jm©k,Rë2¹2¹g¸¼
º
Ç
¼cÌ¼g»ﬁŁªRkgeH¼g¨Łs ,îF¼sµ­sHé®, 4F¼eﬁäR¼_î]¤e2  >¤seŁ, Ł§cRŁª·
s, Ł2s§çs  g­sks§cŁäÇﬁ§©¤sg¯¸E§I§A§¼
ºªg¼1ß%¼IÈ2mŁe2°F¼ﬂÌ¼êseŁs§2 F¼ﬂ¨Łs¯¼R«­e]î]©í k­sg ¯>¢ *\c·
ø]Ł,á\2ª¯g§cŁ§ á§cŁD¼³UWI%%IA\ÜsIsAV±cµgCIRIs8µSGW`%R£
´ﬃ` %¢Ñ%µGW&¶`¾IUWH(Ýgë2¹¹2¹g¼
º§g¼1ß%¼TÈvgŁe22så°1¼ Ì1¼DêkssŁe§¼1¡Ł §ç}«­s c¯å2áeH kŁ¼­®
äcI¥¿K£EGdÓlGI¢TW¢s(W ECW¥!D¸,¹e±Ìë2´®ç¸¸º©Æ¸,ºë!¸©§A§Çº¼
°2¹g¼¨¼jﬁ
 1¶F¼2]ééÇk  s§¼
ë

¦
®DÇ2 ß{2s22 B2§Bµ2 s¤eHŁ eß{ éÇk,¼
 ß%¼«}2éÇ2gÇ,gŁ ,G¡KEK£I¢GI²±l]®`¶TKI£=³UWI%%IAIE±EWKWIR´xg %%Ñ
µGWS¶¾UW(Á¢³4´ µ=¶&Â ÃGÄWÅ,¼sﬁ]]
ë
§c§¬¸E§I§A°g¼
°¸¼1ß%¼_éÇg²*¼_¶F¼B¤ec¢y«ﬁ¼§c­sŁs Þ¨ ¼S¨¤
¦
2Hg¼YŁ§©cŁs¤g,ìµ2s§©cH Ł
¥
 Ł§©¢Ð kŁ¢ ¨e2 2Ł§cŁsŁ§©cŁs¤g,
ë
s 
¥
äŁee¼l¡lVEWK£I¢GI(¼j·ﬂ]®6³VÓÓSÓ
³`UWW9I%*I9ATIE±EWKWI¬c¢%*ÀasUK£(Ł9s%¢Gc¶`¾IUWaÔ s2k§°g¸ÞÆs°ë¸2s¸E§I§Çë¼
°ë¼1îF¼4àR2éŁv åêe¼
¥
¼TÌ\§ce§c®­eŁ¬¼F°ﬁ22Ł Ł2å«J §cé
¥
­Łs{\ e4\¤e2e·
 2¤s§Ï\§ÏŁ>µRkHŁä\ﬁ 2Łe§¼¡(¡KEK£I¢GIV±]®&Ól¿W IW]®³UWI%*A
Üs¢dIE±EWKWI6µ% ÍSa*AT³`Ua¢ ¿GW9W(Á¢³WÜ94µd³`Â åﬂÃaÅ,ss2k§d§¸ë©Æs§g¸
Ç
¼Ï¸©§AªA§¼
